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CHAPTER I

INTRODUCTION

Geotextiles have increasingly become an integral part of many

civil engineering applications in recent years. Slope reinforcement,

retaining walls, road construction, and drainage nets are a few among

the many applications of these materials (3,12,16,19). One area which

has been receiving more and more attention is the reinforcement of road

embankments overlying soft subgrade soils (3,12,16,18,19). Much of the

literature relating to the effect of geotextiles upon the performance

of these embankments is conceptual in nature and have not been fully

supported by experimental and theoretical studies (16). These analyses

have primarily focused upon an embankment overlying one particular

soft/weak subgrade soil. The analysis of an embankment overlying more

than one subgrade soil has generally not been required, but has direct

application to certain areas of the country.

1.1 Statement of the Problem

The effect of frozen ground on engineering considerations must

allow deviations to conventional design practices. Normally one of two

broad principles can be followed based on whether or not the frozen

foundation soils are thaw-stable or thaw-unstable (14). When

foundation soils are thaw-stable, conventional design and construction

methods may be used (14). Where foundations soils are thaw-unstable,

conventional design and construction methods must be modified to P

I'
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attain sufficient functional and economic use of the facility.

Previous studies by the Alaska Department of Highways of roadways

constructed over permafrost have shown that progressively deeper

thawing generally occurs beneath annually snow covered roadway side

slopes (9). The insulating effect of snow-covered side slopes prevents

the complete refreeze of the underlying soils during the winter which

results in a progressive propagation of unfrozen ground or talik to

occur annually (22). The degradation of this talik can be further

accentuated by drifted or plowed snow accumulating on the road- way

side slopes (14). The resulting decrease in shear strength and loss of

bearing capacity results in consolidation and slope settlement in the

thaw-unstable permafrost or talik (9,22). The thaw settlement which

results due to these effects usually show up as lateral cracking on the

wearing surface of the roadway (22). (See Figure 1.1)

IT

Figure 1.1 Typical roadway distress from thaw beneath slopes.

Methods such as the use of a peat underlay, placement of

insulation layers within the embankment, toe berms, and air duct

systems have been used to try and prevent and/or maintain the

foundation soils in a frozen state (9,10,22). These methods have

, • "f~ .,'# .'',. ,.'. - . * *'.'* . .. q......, .
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aided in the short term maintenance of roadway integrity but have not

solved the problems of long term thaw related settlements.

The use of geotextiles as a means of facilitating the

construction of embankments on soft/weak foundations has gained in

popularity (16). The mechanisms by which the fabric affects the

behavior and performance of conventional aggregate-fabric-subgrade

zystems include the following:

(1) Separation of the aggregate and subgrade soil

(2) Provision of a filter medium to facilitate drainage

(3) Confinement and reinforcement of the aggregate layer

(4) Alteration of the failure mechanism in the subgrade soil (19)

The application of these principles in permafrost regions take on a

slightly altered meaning. Separation of the aggregate and subgrade

soil would primarily be affected over the talik zones. Although frozen

soil may exhibit deformation and separation upon loading, the area of

greatest concern would be over the thaw-unstable talik zone. The

fabric overlying the thaw zone would prevent the aggregate and thawed

subgrade soil from intermixing, which would tend to reduce the effective

depth and load distributing capability of the aggregate fill (19).

The presence of a geotextile fabric may induce the formation of

a natural filter in rhe subgrade soil. This process is initiated with

the migration of some soil particles through the fabric as a result of

fluid flow. Creation of the filter depends upon the soil grain size*

distribution, the porosity, opening size and opening size distribution

of the geotextile, and the hydraulic gradient of the flow (19). The

hydraulic gradient may be influenced by the in-situ stress state of the



fabric, where tensile and compressive stresses may alter the pore size

distribution in a non-woven fabric (19). The filter induced by the

fabric typically maintains the separation of the aggregate and subgrade

soil while permitting the free flow of water (19). When the frozen

soil under the toe of the embankment thaws, the resulting water is not

able to drain off properly. The surrounding permafrost does not lend

itself as an adequate drainage boundary so the water will tend to flow

through the fabric as the outer edge of the embankment consolidates due

to the loss of bearing capacity in the soil. This will result tn

differential settlement in the embankment causing longitudinal cracks

in the pavement. This has been one of the primary failure mechanisms

of roadway embankments constructed in these areas.

The primary function of the geotextile is provide tension rein-

forcement, transmitted from the adjacent soil by soil-geotextile shear

stress. The reinforcement tensile forces reaulting from shear load

transfer transmit soil loads from one location (unstable zone) in a

soil mass to another location (stable zone) (3). Granular materials

have zero shear strength when no confinement is provided. When

confined, granular materials furnish excellent load bearing capacity.

The load bearing capacity of the aggregate in an embankment is limited

by the shear stress which develop at the aggregate-subgrade interface

L
(19). A layer of fabric at this location can restrain interfacial

aggregate movement thereby increasing the interfacial shear strength

and corresponding load bearing capactiy of the aggregate layers (19).

The load bearing capacity of the aggregate is reduced differentially

when talik zones develop at the toe of roadway emban<ments. Additional



shear stress induced by the geotextile between the aggregate and talik

zone provides confinement for the aggregate, thereby increasing the

load bearing capacity.

1.2 Objective

The primary objective of this research paper is to estimate the

required geotextile properties for reinforcement of the Farmers Loop

Road in Fairbanks, Alaska so that surface deformations can be kept

within tolerable levels. Numerical analyses are used to evaluate the

effect of tensile strength, elastic modulae, and location of the

geotextile on the surface deformations of the road.

1.3 Purpose

The purpose of this research is to provide a technically sound

and economically feasible alternative solution to the long term

problems associated with thaw-unstable foundation soils underlying

roadway pavements in permafrost regions such as Fairbanks, Alaska. The

functional life of a roadway constructed on permafrost is decreased by

the varying properties inherently associated with frozen soil.

Substantial changes in bearing capacity, shear strength, and volume

contribute to decreasing the functional use of the pavement. Methods,

previously described, have been attempted to increase the long term

functional life of a roadway but have been suiccessful only in the short

run. The main purpose of this project is to evaluate the properties of

a geotextile which may be used to reduce the magnitude of embankment

deformations given the progressive degradation of the permafrost

beneath the embankment slope areas.

*t
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1.4 Research Approach

The success of any method of analysis largely depends upon how

well the actual conditions may be modelled. For embankments

constructed over permafrost four basic failure modes may be defined:

(1) Slope failure within the embankment.

(2) Rotational failure involving the embankment and

the foundation soil.

(3) Bearing capacity failure of the thaw-unstable talik.

(4) Differential settlement of embankment as a result of

the consolidation of talik zone under the side slopes.

Two computer programs are used to develop the required

geotextile properties to evaluate stress distributions for each of

these failure modes. STABGM: A computer program for slope stability

analysis with circular surfaces and geogtextile reinforcement (7) is

used to evaluate the stress distributions for the first two modes of

failure. Finite Element Analysis for Dams (FEADAM) and Soil Structure

Interaction Program (SSTIPN) are used to analyze stress distributions

and evaluate geotextile properties for the third and fourth modes of

failure.

Much of the numerical analyses work to date has been applied to

embankments overlying soft soils of one type. This literature will be

used to develop a logical approach to the unique problems associated

with roadway embankments constructed on permafrost.

0.
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CHAPTER II

SLOPE STABILITY ANALYSIS

The computer program for slope stability analysis with circular

slip surfaces and geotextile reinforcement (STABGM) may be used to

analyze internal and external stability of roadway embankments

constructed on permafrost. Internal stability refers to the stability

of the embankment slope alone. Thus, the circular slip analyses to be

employed are restricted to failure through the toe of the embankment.

External stability refers to the stability of the embankment and

foundation soil combined. For embankments constructed on soft soil,

this is the most likely mechanism of failure (3).

2.1 STABGM

The computer program STABGM is a version of the computer program

STABR modified in December 1984, by J. M. Duncan and B. K. Low. In

addition to the slope stability analysis capabilities provided by

STABR, STABGM can be used to analyze slopes containing up to twenty

layers of reinforcement, with the forces in the reinforcement layers

varying along their lengths.

The program calculates the factors of safety for specified

circles, or s~arches for the circular slip surface having the minimum
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factor of safety, using the Bishop's Modified Method or Ordinary Method

of slices. Briefly, stability analysis using the ordinary metlkod of

slices requires trial of a large number of assumed failure surfaces.

The failure zone is divided into a series of vertical slices. It is

assumed that each slice acts independently of its neighbor. There is

no shear developed between them, and the normal pessure on each side of

a slice produced by the adjoining slices are equal (2). A series of

calculations are then evaluated to determine the resisting moment,

related to soil strength, and the overturning moment, related to the

weight of the soil mass. A factor of safety is then evaluated for each

trial failure surface. That which has the smallest factor of safety i

the most critical surface, i.e., the one on which failure is most

likely to occur (20). The Bishop's Modified Method is a more refined

solution. The effect of forces on the sides of each slice are taken

into account. Through a series of trial and error calculations, a

factor of safety is found. The ordinary method of slices yields

results which are too conservative (4). The Bishop's Modified Method

is more representative of actual conditions and is used for the slope

stability analy...s on the Farmers Loop Road. The program may be used

for either total or effective stress analyses, or a combination of

both, and with or without seismic forces.

2.1.1 Program Operation

The program consists of a main program (STABGM) and three

subroutines (BISHOP, ROOT, and SOLU). Tie geometry of a slope is

describec in an X-Y coordinate system, The X coordinate (horizontal)

increases from the top to the toe of tne slope and the Y coordinate
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(vertical) increases downward, as shown in Figure 2.1. The program is

capable of handling irregular slope profiles, tension cracks, soil

layers with different properties and nonuniform thickness, complicatea

pore pressure patterns, and irregular variations of undrained strength

with depth. .... (7)

Up to 20 vertical sections may be used to define the geometry of

the slope. The first and the last vertical sections, as well as the

last soil layer boundary, should be well beyond the extent of any

possible slip circle. The strength of the soil in a layer may be

specified either by the cohesion intercept (c) and the friction angle

(b) which are constant throughout the layer, or by a curve of undrained

juid. zL;.;th vorsus depth. The total number of points describing the

variation of undrained strength with depth may not exceed 20......(7)

If a sparch for the critical circle is desired, the program

searches for -he circle having the minimum factor of safety by either

the Ordinary Method of Slices or Bishop's Modified Method. Either a

horizontal line to which all circles are tangent or a specific point

through which all circles pass must be defined. In addition,

coordinates of the center of the first circle to be analyzed, and the

final grid spacing desired in the search must be specified. The search

starts with calculation of factors ol safety for the specifieo circle

center and for centers spaced symmetrically around the specified

center, as shown in Figure 2.2. The centers are generated in the order

shown, by rotating a:ound the specified center with a spacing whose

length is equal to twice the final grid spacing..... (7)

If a factor of safety less than that at the center of rotation

-. u..
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El,

FIG. 2.2 FIRST CLOCKWISE ROTATION AROUND THE GIVEN CENTER A.
THE ROTATION STARTS AT POINT 1, WITH RADIUS OF
ROTATION TWICE THE FINAL GRID.

-xIx
F. 1
II

FIG. 2.3 THE 45-DEGREE CLOCKWISE ROTATION AROUND THE CENTER B.
THE ROTATION STARTS AT POINT 1, WITH RADIUS OF
ROTATION 1.414 TIMES THE FINAL GRID.
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is found at any point, this point becomes the new center of rotation.

If the difference between the factors of safety at the old and the new

centers of rotation is equal to or less than 5% of the factor of safety

at the new center of rotation, the spacing is reduced to the final grid

spacing. If a full rotation is completed and no factor of safety

smaller than that at the center of rotation has been found, a new

clockwise rotation round the same center is initiated with the spacing

being reduced to the final grid spacing..... (7)

If a full rotation with the final grid spacing is completed and

no factor of safety smaller than that at the center of rotation has

been found, then another clockwise rotation around the same center is

initiated. This rotation, however, starts at an angle of 450 with the

horizontal. The increments of rotation are still 900, thus filling in

the corners of the final grid, as shown in Figure 2.3. If no smaller

factor of safety is found in this rotation, the factor of safety at the

center of rotation is assumed to be the minimum factor of safety, and

the search is terminated..... (7)

If the minimum factor of safety has not been found after 51

circles have been analyzed, the search is discontinued without printing

out a minimum factor of safety. The program then proceeds to search

for the minimum factor of safety for the next depth limiting tangent.

When this occurs, the user should rerun the problem, specifying a new

starting center for the search. It is frequently desirable to specify 

a rather large grid spacing for the initial search, so that the center

of the critical circle can be located, at least approximately, by

analyzing relatively few circles. Then a finer grid spacing may be

*2 ' . -" [ t¢ .,"% --% . .- '-. . . ""• .. . . . .



13

specified for a final search to locate the center of the critical

circle with a higher degree of accuracy..... (7)

With STABGM, the improvement in the factor of safety is

considered to be due to the increased resisting moment provided by the

reinforcement:

N
MR = [Ri(YRi- Yc) (1)

* ~i= 1

in which AMR = resisting moment due to reinforcement

FRi = force in i th layer of reinforcement where

it is intersected by the slip circle being

analyzed

YRi - Y - coordinate of reinforcement (down is

positive)

YC = Y - coordinate of circle center

N = number of layers of reinforcement

The factor of safety of the reinforced slope is calculated as

follows:

"MR
w wo M0  (2)

in which Fw = factor of safety for a given circle with

reinforcement

Fwo - factor of safety for the same circle without

reinforcement, as calculated by the Ordinary

Method of slices or Bishop's Modified Method

0' ' ' ' ' ' , ' . , " - " . . , ' , . ' - . , . - . - ' - - . - ' . , . - - . . . - . - - . '
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6MR = resisting moment due to reinforcement, calculated

using Equation 1

Mo = overturning moment for the circle

STABGM will search automatically for the circle with the minimum

value of Fw to locate the circle with the minimum factor of safety.

Up to twenty horizontal layers of reinforcement can be

soecified, with as many as nine pairs of values of X-coordinate and

fcrce for each reinforcement layer to describe the variation of force

along its length.

2.2 Reinforcement of Embankments on Weak Foundations

Geotextile reinforcement may be use at the interface between

embankments and weak foundations to prevent failure of the foundation

soil (3). Two performance criteria usually considered for normal

embankments constructed on weak soil are adequate stability and

acceptable total and differential settlement (3). The failure

mechanisms associated with embankments constructed on permafrost are

similar in principle but not in sequence. Initially, embankments

constructed on permafrost are very stable. Permafrost is relatively

strong as a foundation soil, but once thawed, the soil becomes very

weak relative to its former strength. Additionally, thawing usually

occurs under the side slopes of the embankment and not under the

centerline which introduces the problem of ncnuniform foundation soil

properties and differential settlement after construction.

Internal stability can be impaired if the embankment itself

lacks internal stability or if embankment failure results from
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excessive deformation or failure of the foundation soil under the

embankment load (3). Height of the embankment and the steepness of the

side slopes govern the internal stability of an embankment. Both

parameters also influence the magnitude and distribution of stresses on

the foundation soil and, therefore, influence the stability of che

foundation soil (3). This interrelation is directly applicable to

embankments constructed over permafrost which has thawed. Upon

thawing, the talik zone under the side slopes of the embankment loses

bearing capacity resulting in settlement of the overlying side slopes.

Consequently, the fill material may weaken and loosen thereby impairing
0!

embankment internal stability (3). Embankment internal stability can

be improved by layers of reinforcement placed within the embankment

(3,11,12,16,17,18,19).

The placement of a layer of reinforcement at the embankment/

foundation soil interface affects embankment internal stability two

ways. Upon thawing of the frozen soil under the side slopes, thi

embankment soil may slide along the geotextile nterface. rhis

mechanism is more likely to occur if the inter :ce friction angle and

adhesion are relatively low between the geote't;...e and the embankment a
soil (3). If lateral sliding does not occur, tile reinforcement layer

will aid in reducing lateral deformations of t ec.,bankment, thereby

minimizing the risk of creating voids in the fi1L Trom cracking (3).

In conventional design methodology, prevention of embankment failure

due to lateral sliding is the first step (3,12).

The next step is to address foundation soil stability. External
S!

failure, or failure of the foundation soil, is said to occur as a

................ ............... .. .- . .-.
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result of one of two mechanisms: slip surface failure or bearing

capacity failure (3). Slip surface failure occurs when a portion of

the embankment/foundation slides relative to the other stable part. If

reinforced, the slip circle would likely go through the embankment, the

reinforcement, and the fcundation soil. A bearing capacity failure

would result when the embankment punches through the foundation soil.

This would occur in conventional cases when the reinforcement in the

embankment is strong enough to hold the embankment together to prevent

a slip surface from developing (3). In permafrost regions, the dynamic

effect of frozen soil thawing under an existing embankment does not

lend itself to such a structured approach. Failure of an embankment in

these regions is likely to encompass a combination of all three failure

mechanisms: laterai sliding, slip surface failure, and bearing

capacity failure. i

2.2 Initial Analysis

Verification of embankment stability as stated earlier must

consider three failure mechanisms. For embankments constructed on

permafrost, these failure mechanisms are interrelated. Once the frozen

soil thaws under the side slopes of the embankmcnt, bearing capacity is

lost within the thaw-unstable talik. As the talik consolidates,

failure planes may develop within the embankment. if a geotextile is

present at the embankment/subgrade interface, the risk of lateral

sliding on the outer part of the embankment increases and may add to

the development of failure planes.

The evaluation of internal and external stability of the

0I
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embankment was initially evaluated using STABGM. The analyses of toe

ana deep stability were evaluated based upon none, one, two, three, and

four layers of reinforcement placed within the embankment. Analysis of

the embankment with no layers of geotextile reinforcement was also

conducted to determine at what depth the most critical slip circle

surface would be located (i.e., the depth of slip circle at which the

lowest factor of safety was evaluated).

In addition to critical depths of slip circles, three distinct

dimensions of soft thaw zone subgrade soil were also analyzed. The i.

geometry of the soft thawed zone whkch created the most critical

conditions (i.e., lowest factor of safety) in conjunction with the I
critical slip circle depth wai then used throughout the remainder of

the analysis. Once this critical depth and critical dimension of thaw

zone was established, further analysis of stability with geotextile

reinforcement was conducted.

Ideally, reinforcement layers should be placed in the direction

of maximum tensile strain (3). For steep slopes, principal compressive

strains are nearly vertical and principal tensile strains are nearly

horizontal (3). Therefore, reinforcement layers placed horizontally

provide a high degree of efficiency. Also, reinforcement is generally

placed in horizontal layers to accommodate actual construction

sequences.

2.3.1 Assumptions

Figure 2.4 depicts the conditions of the initial analysis. The

following assumptions represent the initial analysis:

1. Height of embankment = 5 feet.
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2. Slip circles analyzed were located tangentially at depths

of 3, 5, and 10 feet below the bottom of the embankment.

3. Thaw zones (soft soil) were located 10, 15, and 20 feet

from centerline, symmetric about the toe of the embankment.

4. No seismic activity was taken into account.

5. No pore pressures were taken into account (Total stress

analysis).

6. Reinforced embankment stability analyses were conducted with

geotextile layers located at 5, 4, 2, and 0.5 feet beneath

the top of the embankment.

7. Material properties were modelled as crushed stone in the

embankment, soft clay in the thaw zone, and stiff clay in

the permafrost zone.

The geometry of the talik zones used in the analyses is con-

sistent with measurements obtained by the Alaska Department of Trans-

portation and Public Facilities (9,15,22). The material properties

were modelled according to relative strength to each other. They do

not represent actual material strengths. The embankment, crushed rock,

was modelled as a complete unit and not separate layers of fill. The
0

thaw zone was modelled as material with very little strength relative

to the embankment and permafrost. Material properties selected are

shown in Figure 2.4.

Embankment stability was initially analyzed with no layers of

geotextile reinforcement. This was to evaluate at which depth and

which dimensions of slip circles and thaw zones, respectively, provided

critical conditions.

*., . .. . .. . . . . . . .. o. . . - . . . '. . . . . " .. '' .J ...... f ' .. ' . '' :"- . .
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Analysis was then conducted with layers of geotextile

reinforcement within the embankment. Embankment stability was then

analyzed with one layer of reinforcement placed at the embankment/sub-

grade interphase. Additional analyses with two, three, and four layers

of geotextile placed at 4, 2, and 0.5 feet beneath the embankment,

respectively, were conducted to determine the impact on embankment

stability. The geotextile reinforcement strength for the analyses with

one, two, and three layers was 5,000 lbs per foot of width for each

layer. The strength of the upper geotextile layer in the analysis with

four layers of reinforcement was estimated to be 1667 lbs per foot of

width. Mobilization of the full force in the geotextile layer close to

the surface is not practical due to the minimal overburden pressure of

the soil. Also, mobilization of the full force in all four layers was

modelled to occur three feet from the end of each layer (i.e., zero

force applied at endpoints and 5,000 lbs force applied at three feet in

from each end for layer one).

2.3.2 Results of Initial Analysis

The analysis with no layers of reinforcement provided two

important pieces of information which impacted the remaining analyses.

First, the depth at which the critical slip circle occurred was 10 feet

below the embankment/subgrade interphase (i.e., lowest factor of

safety) (See Appendix A). Second, the dimensions of soft soil (thaw

zone) at which critical slip circle conditions occurred were at both 10

and 15 feet from the centerline, symmetric about the toe (i.e., factors

of safety were equal for both) (See Appendix A).
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The analysis with three and four layers of reinforcement

revealed that no appreciable gain in safety occurred as a result of the

fourth layer.

2.3.3 Revisions

The following revisions were made to the initial conditions

based upon the results obtained (See Figure 2.5):

1. Embankment depth was increased to seven feet.

2. Analysis was conducted with the thaw zone located 10 feet

from centerline, symmetric about the toe of the embankment.

3. Analyses were conducted with none, one, two, and three

layers of geotextile.

4. Stability analyses were conducted with slip circles located

at a depth of 10 feet below the embankment (external

stability) and through the toe of the embankment (internal

stability).

The embankment depth was increased to seven feet to allow for a

more conservative analysis. The greater the embankment height, the

lower the factor of safety. Analyses of external stability were

conducted to establish the required geotextile reinforcement to achieve

a minimum factor of safety of 1.0. Analyses of internal stability were

only conducted to compare factors of safety with external stability

analyses.

2.4 Results of STABGM Analyses

The results of the revised analyses are summarized in Table 2.1.

Geotextile reinforcement strengths of 5,000, 7,000, 9,000, and 8,000

.41 V 'S 'P
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Table 2.1. Summary of Results

TANGENT SLIP CIRCLE:

Slip Circle
Number of Depth Below Factor of Force of

Reinforcing Layers Embankment Safety Layer

3 ft 0.719
None 5 ft 0.636

10 ft 0.593 (critical)-

One 10 ft 1.043 8000 lbs
(7' below surface)

Two 10 ft 1.035 5000 lbs
(4' and 7' below surface) 10 ft 1.035 (each)

Three 10 ft 1.062 1666 lbs
(2", 4' and 7' below surface) (Layer 3)

5000 lbs
(Layer 1

TOE FAILURE:

Reinforcing Layers Factor of Safety Force of Layer

None 0.373

One 0.598 5000 lbs
(7' below surface)

Two 0.726 5000 (each)
(4' and 7' below surface)

Three 0.748 1666 lbs (Layer 3)
(2', 4', and 7' below surface) 5000 lbs (Layer 1

and 2)

I

*g
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lbs per foot of width were analyzed to produce the strength required

for a minimum factor of safety of 1.0 (See Appendix B). Analyses with

two and three layers of reinforcement revealed that 5,000 lbs force was

required to achieve a factor of safety of 1.3 (See Appendix B). It

should be noted that with three layers of reinforcement, the top layer

was modelled as mobilizing one third the strength due to the minimal

overburden pressure. Also, there was minimal gain in factor of safety

from the addition of the third layer. The analyses of internal

stability revealed the layers of reinforcement strength required for a

factor of safety of 1.0 in the external analyses were not strong enough

to achieve the required minimum stability requirements (See Appendix B).

These results indicate internal stability is more critical, however,

the risk of failure for an embankment overlying soft material is more

likely to occur in the soft subgrade soil (3).

°M

0,
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CHAPTER III

NUMERICAL ANALYSES

Two computer programs were utilized to analyze the perplexing

roadway conditions of the Farmer's Loop Road in Fairbanks, Alaska.

FEADAM84: A Computer Program for Finite Element Analysis of Dams was

initially used to model existing roadway embankment conditions.
V

SSTIPN: Soil Structure Interactive Program was then used to model

conditions for a reinforced roadway embankment constructed on

permafrost.

3.1 FEADAM84 Analysis

FEADAM84 is an incremental finite element program for two-

dimensional, plane strain analysis of earth and rockfill dams and

slopes. It calculates the stresses, strains, and displacements due to

incremental embankment construction and/or load application. The non-

linear and stress history dependent stress-strain and volumetric strain

properties of soils are approximated using a hyperbolic model modified

by Seed and Duncan (1984). .... (8)

This program is a modified version of the program FEADAM develop-

ed by Duncan, Wong, and Ozawa (1980). The original incremental

analysis procedure was coded in the program LSBILD by Kulhawy, Duncan,

and Seed (1969). The subsequent program ISBILD, by Ozawa and Duncan

(1973) incorporated (a) isoparametric elements with incompatible dis-

r n .... developed hy Wilson et a!. (1971), (b) a more accurate
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procedure for assigning initial stresses to elements, and (c) more

efficient computational techniques, including a new equation solver,

developed by Wilson (1971). The program FEADAM, by Duncan, Wong, and

Ozawa (1980) incorporated (a) a new model for stress-dependent bulk

moduli, and (b) new criteria for differentiation between primary

loading behavior and stiffer, elastic unloading/reloading behavior.

The unloading-reloading model was subsequently deleted by Wong and Seed

(1982), who also modified the bulk modulus model. .... (8)

In its present form, FEADAM84 incorporates the following

modifications to the earlier program FEADAM:

(a) A modified version of the model for unloading/reloading

behavior has been reinstated on an optional basis,

(b) New criteria are employed for determination of whether a

given soil element is in a state corresponding to primary

loading or unloading-reloading behavior,

(c) A modified lower bound constraint is incorporated in the

stress-dependent bulk modulus model,

(d) The new program has the capability to model weightless,

linear elastic soil elements with zero initial stresses.

3.1.1 Non-linear Incremental Finite Element Methodology

A successive-increment procedure is used for approximating non-

linear stress and stress history dependent behavior of soil, in which

progressive loading is divided into a number of small increments, and

the soil behavior is assumed to be linear within each increment. The

modulus values used to model each soil element are re-evaluated each

increment in accordance with (a) the stresses in thp 1m~ t, and (b)

*L A
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the previous stress history of the element.

The incremental stress-strain relationship for an isotropic

material under plane strain conditions may be expressed as follows:

Au (3B + E) (3B - E) 0 AEX x

u 3B (3B - E) (3B + E) 0 AE (3)y 9B - E y

t- 0 0 E Ay
xu xy

where AUX and Aoy are the incremental stresses in the x and y

directions respectively and A~xy is the incremental shear stress. Aex

and acy are the incremental strains in the x and y directions

respectively and AYxy is the incremental shear strain. E and B are

Young's modulus and bulk modulus respectively. (1)

The non-linear, stress-dependent and stress-history-dependent

soil behavior model is a modified version of the hyperbolic stress-

strain, strength, and volumetric strain model proposed by Duncan et al.

(1980). The original (1980) model has been modified in order to : a)

provide improved modelling of soil behavior during unloading/reloading,

b) eliminate a source of potential computational instability for some

types of incremental loading paths, and c) provide improved modelling

of bulk moduli at low stress levels and high confining stress ..... (8)

The original (1980) model assumes that stress-strain curves for

soils at a given confining stress (03) can be approximated as hyper-

bolas shown in Figure 3.1(a). The hyperbola in this figure can be

represented by an equation of the form

( -E E) (4)
E+(a I -aO)u~

E , 1 3 ult

0
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where Ei is the initial tangent modulus, and (a, - 03' is the

asymptotic value of deviatoric stress. In order that the hyperbolic

curve should fit the actual stress-strain curve of a given soil as

closely as possible (ai - a3)ult is always greater than the compressive

strength of the soil (al - o3)f. The two values are related by a

constant failure ration (Rf) as

(01 - G3)f Rf(G 1 - 03)ult (5)

and Rf is typically between 0.6 to 0.9 for most soils. When the

deviatoric stress exceeds (a1 - 03)f, a failure condition is assumed as

shown in Figure 3.1(a). The deviatoric stress at failure is determined

by the familiar Mohr-Coulomb failure criteria as

2c • cos€ + 2a 3  sino
1 -3)f 1 - sine (6)

where c and 0 are the cohesion intercept and friction angle of the soil.

The model allows variation of * as a function of 03 as

= - logjO(-) (7)
a

where 0o = the soil friction angle at confining stress of 03 = Pa,

A4 = the reduction in p for each 10-fold increase in 03, and

Pa = atmospheric pressure, introduced in order to make the model

independent of the system of units chosen.

°,o .°o .. o-o -.- -.- ,., ...... . . . .., .-. .-. .-, .-, .. .-. ..° ° ,..- ° ° o --..° °
S, .; ''' ' .''' ., .i ,. . -. .. ': :: .'"':.: ' ' '- o'. % "z . : .'' '
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The instantaneous slope of the hyperbolic stress-strain curve

shown in Figure 3.1(a) is the tangent modulus Et, which is a function

of confining stress (03) and stress level (SL), and which can be

expressed as

Et = [1 - (Rf SL)] 2  K Pa (03/Pa)n (8)

where K,n = Model parameters (constants) relating to the initial

modulus (Ei, see Figure 3.1(a)) to the confining stress 03 as

Ei - K • Pa " (a3/Pa)n (9)

and SL Stress Level, defined as the ratio

SL = (01 - 03)/(0I - o3)f (10)

The tangent modulus modelled according to Equation 8 increases

with increasing confining stress (03) and decreases with increasing

stress level (SL). .... (8)

When the current stress level was less than the previous maximum

stress level (SLmax past), the unmodified (1980) model assumed the soil

to be no longer in a state of primary loading, but rather in an

unloading-reloading state. Unloading and reloading were modelled as

linear and elastic as shown in Figure 3.1(b). The unloading-reloading

modulus were modelled as a function only of 03 according to the

equation



32

Eur = Kur Pa(03/Pa)n (11)

where Kur is typically 1.2 to 3 times greater than K (the modulus

parameter determining Ei)..... (8)

The bulk modulus of the soil is assumed to be independent of

stress level, and can be expressed as a function only of 03 as

B = KB • Pa " (03/Pa)m (12)

where KB and m are dimensionless parameters (constants). Modelling the

bulk modulus (B) as being independent of stress level results in

modelling an increase in Poisson's ratio (v) with increasing stress

level because the soil modulus (Et) decreases with increasing stress

level, and Poisson's ratio can be expressed as

v = 1/2 - Et/6B (13)

The bulk modulus in the (1980) model was at all times constrained such

that Et/3 < B > 17 Et, which in effect constrained Poisson's ratio such

Lhat 0.0 < v > 0.49 (see Equation 13)..... (8)

Together, the soil modulus (Et or Eur) and the bulk modulus (B)

define the stress-strain and volumetric strain behavior of a given

material. This relatively simple, straightforward hyperbolic model may

be formulated and applied in terms of either total stress (a) or

effective stress (a') by using input parameters appropriate either for

total or effective stress soil behavior.

-6 2!.
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The unmodified (1980) model suffered from two problems concerning

unloading-reloading.

The first of the two problems with the previous model for un-

loading-reloading moduli is that the simple stress level criteria used

for differentiating between primary loading and unloading-reloading

behavior does not appear adequate for many purposes. The line of

constant stress level in Figure 3.2(a) represents the division,

according to the earlier (1980) model, between primary loading and

unloading-reloading stress paths for an element of soil currently

existing at a stress condition represented by point A, where the stress

level at A equals the maximum stress level achieved so far (SLmax past)-

This division between primary loading and unloading-reloading is

defined by assuming unloading-reloading moduli for all conditions where

SL < Lmax past- Subsequent investigations have indicated that this

simple stress level criteria for assignment of unloading-reloading

moduli should be modified in order to include consideration of

variations in the confining stress (03 ) as well as variations in stress

level. The new (modified) model therefore distinguishes between

primary loading and unloading-reloading based on "stress state" (SS)

defined as

SS = SL 4 3 ( 3/Pa)

where SL = Stress level = (al - 03)1(O1 - 03)f, and

?a = atmospheric pressure, introduced in order to allow taking

the fourth power radical of a dimensionless number.
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The new model assumes primary loading moduli (Et) are appropriate when

the current stress state is greater than or equal to the maximum

previous stress state (SS > SSmax past), and otherwise assumes

unloading-reloading moduli (Eur). Based on this criteria, the critical

stress level (SLcrit) above which primary loading behavior is assumed

for a given current confining stress (G3) may be calculated as

* SS

SL - max past (15)S crit ....

Figure 3.2(b) illustrates the division between primary loading

and unloading-reloading stress paths based on the new stress state

criteria for the same initial conditions as were shown in Figure 3.2(a).

The stress space is now divided by a line which is slightly concave down-

wards, and inclined slightly away from the constant stress level line.

The second, and most serious, problem with the previous model

for unloading-reloading behavior is that it can lead to computational

instability during incremental analyses. Figure 3.3(a) illustrates the

soil moduli resulting from application of the unmodified 1980 model.

At all stress levels greater than or equal to the maximum previous

stress level (SLmax past) the primary loading modulus (Et) is applied,

and at all lower stress levels the unloading-reloading modulus (Eur) is

applies. The sharp discontinuity shown to occur in this figure at

SLmax past can result in a sudden change in modulus by a factor of more

than 10 or 20 at this point. This can lead to computational instability

during incremental finite element analyses, as soil elements incremen-

tally subjected to loading at fairly constant stress levels may, as a



36

result of minor fluctuations in stress level, cross back and forth

across the discontinuity experiencing large and unwarranted 3udden

changes in modulus. Attempts to minimize the impact of this source of

potential computational instability by setting the boundary between

primary loading and unloading-reloading at 0.95 SLmax past were

unsuccessful. .... (8)

In order to prevent this potential source of computational in-

stability, the new model provides for a less abrupt transition between

unloading-reloading and primary loading moduli as illustrated in Figure

3.3(b), and described below:

1. The transition from unloading-reloading to primary loading

is based on the new stress state criteria as described

previously. Knowing the stress state (SSmax past) which

defines the boundary between primary loading and unloading-

reloading behavior, the stress level (SLcrit) at which
I

primary loading begins for a given confining stress (03) can

be determined using Eq. 15.

2. When SL > SLcrit, the primary loading modulus (Et) as

determined by Eq. 8 is used.

3. When SL < 3/4 SLcrit, the unloading-reloading modulus (Eur)

as determined by Eq. 11 is used.

4. When 3/4 SLcrit < SL < SLcrit, the modulus used is derived

by linear interpolation between Eur at 3/4 SLcrit and Et at

SLcrit, as shown in Figure 3.3(b).

This continuous linear transition between Eur and Et eliminates

the sudden Et/Eur discontinuity, and thus reduces the associated
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potential for computational instability inherent in the previous model.

The price of this elimination of a source of computational instability

is that the new model underestimates, to some extent, the soil modulus

during the initial stages of the transition from primary loading to

unloading behavior. This underestimation is, however, of much less

significance than the previous instability. In addition, the new model

(a) provides (correctly) for a modulus in the range 3/4 SLcrit < SL <

SLcrit which is significantly higher than Et during both unloading and

reloading, (b) provides an appropriate modulus (Eur) in the range SL <

3/4 SLcrit, (c) provides an appropriate modulus (Et) in the range SL >

SLcrit, and (d) provides an improved model for soil behavior during the

transition from reloading to primary loading..... (8)

The previous (1980) model had a tendency, under certain

conditions, to underestimate the bulk modulus (B) and thus to under-

estimate minor principal stresses as well as soil strength and stiff-

ness. This problem occurred most frequently in elements with very low

stress levels and high confining stresses. In order to overcome

tendency of the bulk modulus model to underestimate Poisson's ratio at

low stress levels for some soils, the lower bound constraint on the new

model has been modified such that

Bmin > (Et/3) 2 - sino for > 2.30 (16)min tsin

and Bmin 17 Et for < < 2.3* (16a)
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This supercedes the unmodified (1980) lower bound constraint of

Bmin > Et/3 which constrained only against negative values of Poisson's

ratio. When p < 2.30, vt is thus set equal to 0.49, as is appropriate

for a cohesive soil under undrained conditions. For 0 > 2.30, this

simple lower bound constraint on B has the effect of constraining

Poisson's ratio be greater than or equal to Vmin where

V i 2 - sin (17)

3.1.2 Analysis Procedure

The program FEADAM84 calculates the stresses, strains, and dis-

placements in embankments, simulating the actual sequence of

construction operations and post-construction loading conditions. The

non-linear and stress dependent stress-strain properties of the soils

are approximated by performing the analysis in increments.

An increment may consist of the placement of a new layer on the

embankment, or of application of loads to a complete embankment. Each

increment is analyzed twice (a two-iteration process), the first time

using modulus values based on the stresses at the beginning of the

increment, and the second time using modulus values based on the

average stresses during the increment. The changes in stress, strain,

and displacement calculated during the second iteration of each incre-

ment are added to the stresses, strains, and displacements at the

beginning of the increment to give the total or cumulative values up to

that stage of the analysis. .... (8)

*|
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During each increment, each element is checked to determine if

it is in a state of primary loading, unloading/reloading, tensile

failure, or shear failure, and is modelled accordingly as follows:

a) Primary Loading. Primary loading moduli are used when the

stress state of an element is greater than the maximum

previous stress state of the element, and the minor

principal stress (03) is positive. If 03 is positive but

less than 0.05 times atmospheric pressure, the modulus

values are computed using 03 equal to 0.05 atmospheric

pressure. If no unloading-reloading elastic modulus number

is specified for a given soil type, then all elements of

that type are modelled with primary loading moduli

regardless of stress state, unless the element is in a state

of tensile or shear failure..... (8)

b) Elastic Unloading. Unloading-reloading modulus values (Eur)

are used when the current stress state of an element falls

below the previous maximum stress state. Linear elastic

(stress-state-independent) materials may also be modelled

using the program FEADAM84, and these are never considered

to be in an unloading-reloading condition. .... (8)

c) Tensile Failure. Tensile failure occurs when 03 is negative.

During the first iteration, the assigned bulk modulus (B) is

computed using 03 equal to 0.1 times atmospheric pressure

and the soil modulus (E) is set equal to one-tenth of the

bulk modulus. If at the end of the first iteration the

element is still undergoing tensile failure, both of the
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moduli (E and B) are reduced to one-tenth of the values used

in the first iteration. Linear elastic materials are not

subject to tensile failure. .... (8)

d) Shear Failure. Shear failure occurs when the stress level

of an element exceeds 95% of its shear strength. Modulus

values are modelled using Equation 6, but corresponding to a

condition where the product of stress level (SL) times the

failure ration (Rf) equals 0.95, resulting in very low

elastic moduli. Linear elastic materials are not subject to

shear failure. .... (8)

3.1.3 Initial Analysis

FEADAM84, in its present form, is not capable of calculating

internal forces and displacements of structural elements such as a

geotextile placed in a roadway embankment. However, FEADAM84 is

capable of modelling the failure mechanisms and stress distributions of

existing roadway embankments constructed on permafrost. Analysis of

geotextile reinforced roadway embankments will be accomplished with the

use of SSTIPN obtained from Dr. J. M. Duncan at Virginia Tech. (See

Appendix C)

3.1.3.1 Summary of Analysis. Two material properties can be

specified within the FEADAM84 program: (1) a linear elastic material

which is not subject to shear failure and which can take tension, and

(2) a stress dependent non-linear elasto-plastic material which obeys

the hyberpolic stress-strain and volumetric relationships described in

Section 3.1.1.
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Linear-elastic materials are not applicable to this analysis and

will not be discussed. For the stress dependent, non-linear elasto-

plastic soil materials, a total of nine parameters are required as

summarized in Table 3.1.

Table 3.1 Summary of the Hyperbolic Parameters

Parameter Name Function

K, Kur Modulus number
Relate Ei and Eur to 03

n Modulus exponent

c Cohesion intercept
Relate (01-03)f to 03

p, Ap Friction angle parameters

Rf Failure ratio Relates (01-O3)ult to (01-03)f

Kb Bulk modulus number Value of B/Pa at 03 = Pa

m Bulk modulus exponent Change in B/Pa for ten-fold
increase in 03

All of these parameters can be evaluated from a series of triaxial

compression tests. These procedures are described by Duncan and Wong

(1974).

* .' I". , ". , • ..' .".. "-'. '. . -o. •" .'o ' -' -'- .' '.- ' ' " '/ .... -'.-
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Three steps are required to accurately model the existing

failure mode of the Farmer's Loop Road in Fairbanks, Alaska. First,

the question of "What were the causes of roadway embankment failure?"

must be answered. Second, an appropriate representation of the roadway

embankment geometry including foundation soil must be defined. Third,

an accurate representation of the roadway embankment performance

through the selection of soil parameter values to be input into the

program.

The failure mechanisms associated with roadway embankments

overlying weak foundations have been described in Sections 1.1 and 2.2.

The failure of the Farmer's Loop Road is directly related to the

seasonal thawing of the frozen foundation soil underlying the side

slopes of the embankment. This degradation can be further amplified by

the insulating effect of snow over the sideslopes which prevents the

complete freeze-back of the active layer (13). The consequential

consolidation of the thaw unstable permafrost results in differential

settlement of the roadway embankment showing up as longitudinal cracks

along the wearing surface (13, 14), as shown in Figure 1.1.

The roadway embankment geometry selected for the numerical

analyses (See Figure 3.4) is taken from the State of Alaska Department

of Transportation and Public Facilities (DOT&PF) Typical Cross Section

of Farmer's Loop Road (See Figure 3.5) and the Engineering Geology and

Soils Report (1985). The actual roadway embankment geometry varies

along the length of the road ano is a function of the amount of cut and

fill, grade, and superelevation of curves. The geometry selected in

the analysis represents a typical section along the road.



I-

-4'-

0 121



41

-~I-4

C.Ca

K0 0

C,

101.
Q))

- QJ

IAA



45

Modelling embankment performance is primarily dependent upon the

proper selection of soil parameter valves to be evaluated by the

program. The soil parameters used in the hyperbolic model may be

obtained from triaxial compression tests. Three soil types are used in

modelling embankment performance in both FEADAM84 and SSTIPN. The

roadway embankment is modelled as one type for convenient use in the

program. Permafrost and thaw-unstable permafrost parametric values are

estimated from Duncan et al. (1974) due to insufficient availability of

test data on these types of soil materials. Since actual data are not

available for the thaw-ustable permafrost, the objective is to obtain

relative strength data for the three soil types used to model existing

conditions. The three soil types modelled are crushed rock for the

embankment, soft clay for the thaw unstable permafrost, and hard clay

for the permafrost. The parametric values obtained for the crushed

rock were obtained from Schauz (1981). The data obtained for soft and

hard clay were obtained from Duncan et al. (1974). The values obtainea

for all three soil types are summarized in Table 3.2.

Table 3.2 Soil Parametric Values Used in FEADAM84 and SSTIPN

Parameter Crushed Rock Soft Clay Hard Clay

K 6000.0 40.0 1000.0
Kur 8000.0 80.0 1500.0
n 0.5 0.3 o.4
Rf 0.5 0.9 0.7
Kb 1500.0 20.0 500.0
m 0.6 0.2 0.5
c 0 psf 100 psf 1000 psf

350 00 400
A¢00 00 00

Y 135 pcf 106 pcf 120 pcf
K0  0.5 0.5 0.5

0A
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The relative locations of the soil types and mesh used in the

finite element analysis are shown in Figure 3.6. Location of the talik

zone used in the analyses is consistent with data obtained by the State

of Alaska DOT&PF (13, 14, 19). For most cases reasonably accurate

results can be achieved by using eight or more layers in the mesh, and

adding one layer at a time to the embankment. However, six layers were

used to investigate the relative accuracy of the model with that of

Figure 1.1. Six layers also allowed more flexibility in areas which

required some refinement (See Figure 3.7). Figure 3.8 represents the

deformed state of the original model. The failure mode associated with

the Farmer's Loop Road can be detected in Figure 3.8. The deformed

geometry plot is performed using Program GRAPH (See Appendix D). The

consolidation of talik zone and severe surface deformation of the top

of the embankment are clear. Through analysis of this figure, the

material properties are reasonably accurate for further use in SSTIPN.

3.2 SSTIPN Analysis

SSTIPN calculates stresses, strain and displacements in soil

elements and internal forces and displacements In structural elements

by means of analyses which simulate the actual sequence of construction.

The non-linear and stress-dependent stress-strain properties of the

soils are approximated using the procedures developed by Kulhawy,

Duncan, and Seed (1969). The structural materials are assumed to

behave linearly. The soil model used is predecessor to the existing

soil model used in FEADAM84. The purpose of utilizing SSTIPN is to

analyze the effects of placing different structural materials within a

WW
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roadway embankment constructed on permafrost.

3.2.1 Assumptions

The results of FEADAM84 reveal some important points. First,

the soil parameters selected for the analyses are appropriate and

accurately model roadway embankment performance in permafrost regions.

The deformed roadway embankment model, Figure 3.8, depicts the

distressed condition as a result of thaw-unstable foundation soil

located beneath the side slopes of the embankment. Second, the

geometry and location of the soil types are relatively accurate within

the model. The relative location of the soil material properties,

Figure 3.6, allows the roadway embankment model to behave consistently

with DOT & PF articles (9, 21).

The conditions of the SSTIPN analyses are as follows:

1. Embankment geometry is identical to both STABGM and FEADAM84

analyses. Foundation soil height = 10 feet. Embankment

soil height - 7 feet. Total number of soil elements if

increased from 48 to 78 elements.

2. Five different strength modulae are analyzed for the

geotextile properties. In addition, five different

conditions are analyzed for each separate geotextile

strength modulus.

3. Soil/geotextile interface is modelled for no slip between

soil elements and structural elements.

Figure 3.9 depicts the mesh that is used in the SSTIPN analyses.

The foundation and embankment numbers of layers are increased to three

21 *
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and six, respectively to provide more accurate results of displacements

and stresses. Figure 3.10 depicts the location of the three soil

material types in the analyses. The location of the thaw-unstable

material beneath the side slopes is consistent with articles from the

state of Alaska DOT&PF (9, 15, 21).

The five geotextile strength modulus are displayed in Figure

3.11. Tensile strengths of 1000, 2000, and 4000 pounds per inch with

strains of 5 and 20 percent are evaluated. SSTIPN does not

differentiate between modulae with different strain. SSTIPN calculates

the stiffness of each member in force per unit width without considera-

tion to percent elongation. Therefore, a material with strength of

1000 pounds per inch at 5 percent strain is identical to a material

with a strength of 4000 pounds per inch at 20 percent strain.

The five conditions analyzed for each strength modulae are as

follows:

1. Three layers of geotextile are located within the embankment.

The first layer located at the embankment/foundation inter-

face and the second and third layers located three and five

feet above the embankment/foundation interface,

respectively.

2. Three layers of geotextile with identical locations as the

first condition with a pre-tension of 1000 pounds per foot

on all three layers.

3. One layer of geotextile located at the embankment/foundation

interface.

4. One layer of geotextile located at the embankment/foundation
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interface with a pre-tension of 1000 pounds per foot.

5. One layer of geotextile located at the embankment/foundation

interface with a pre-tension of 1000 pounds per foot. The

geotextile extends 10 feet beyond the toe of the embankment.

SSTIPN has the capability of modelling friction between soil

and structural elements. The geotextile/soil interface is

modelled with total friction, i.e., no slip between the soil

and geotextile. The overall accuracy increases only by

about 5 percent with the addition of friction elements.

Modelling without friction elements is convenient for

repetitive analyses and does not reduce the accuracy enough

to cause a significant difference.

3.2.2 Results of SSTIPN Analysis

The analysis of SSTIPN results includes obtaining displacement

and stress data from the output to evaluate the effect of each

different modulae given the different conditions. The analysis of the

roadway embankment with three layers of geotextile did not provide

reliable results due to instability of SSTPIN in calculating

displacements. Therefore, analyses of the five modulae with the first

two conditions mentioned will no longer be discussed.

Displacement data extracted from SSTIPN output for all five

different strength modulae with the last three conditions are plotted

using the GRAPH in Appendix D. Figures 3.12 through 3.27 depict the

deformed geometry for each case. Figures 3.28 through 3.43 the

deviatoric stress distribution for the identical conditions used to

plot the deformed geometry.
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3.2.2 Conclusions and Recommendations

There are two major factors which determine whether or not a

numerical analysis is reliable. First, existing conditions must be

modelled properly. Geometry and material properties must be as close

to actual conditions as possible to accurately simulate behavior of the

model. Second, the program must be able to evaluate conditions which

may exist in the field. The soil model must be able to determine

appropriate values for strength to simulate actual conditions. The

hyperbolic model used in SSTIPN models soil conditions very accurately

up to the point of failure. Once failure of the soil results, the

model is not capable of simulating accurate conditions. Appendix E

contains detail results of all analyses. Close observation of the

analyses reveals the occurrence of shear and tensile failure within

soil elements located within the thaw-unstable soil and roadway embank-

ment. Failure occurs within the foundation soil from the placement of

the embankment's first layer. With the placement of the additional

five layers of embankment soil, an increasing number of soil elements

enter a failure mode. Observation of stress contours for all

conditions do not reveal a major redistribution in stress throughout

the embankment and foundation as a result of the addition of a

geotextile and increases of strength in the geotextile. The stress

contours of the analysis with no layers of geotextile is not very

different frcm the analysis with one layer of geotextile with a

strength of 4000 pounds per inch at 5 percent strain. The inability of

the hyperbolic model to accurately simulate soil conditions after

failure is the primary cause for the difference. With soil elements in

*V
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a failure mode throughout each analysis, the computation of stresses

within the embankment apparently do not differ very much. In the final

analysis, the resulting stress distributions are similar.

Observation of the deformed roadway embankment models, Figures

3.12 through 3.27, reveal subtle differences between each condition.

The inability of the hyperbolic model to simulate soil properties after

failure has the same effect on displacements as it does on stress

computation. However, the diagrams display more displacement with

weaker geotextile properties. This indicates the positive effect of

stronger geotextile properties. It is difficult to assess which'
property has the most positive effect due to the programs inability to

distinguish between different strain values. However, geotextiles

which have higher strength and higher modulae tend to maintain

embankment integrity and reduce the failure mechanisms associated with

embankment stability. The more the embankment is allowed to deform

over the thaw-unstable region, the more the risk for longitudinal

cracking in the wearing surface.

The addition of a soil berm and geotextile extension outside the

toe of the embankment causes the degradation of thawing to occur

beneath the berm more than the sideslopes of the embankment. The

result is consolidation of the thaw-unstable soil beneath the berm more

than beneath the sideslopes of the embankment. This increases

embankment stability and reduces the risk of longitudinal cracking in

the wearing surface.

Through further observation of geotextile forces in Appendix E,

the failure capacity is not attained in any analysis. This indicates
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that geotextile integrity is not impaired and will not fail under these

conditions.

A comparison of Figure 3.8 and 3.12 reveals a discrepancy

between the resulting displacements in the FEADAM84 and SSTIPN analysis.

The soil model employed in the SSTIPN program is an older version of

the model used in the FEADAM84 program. Displacements of the

embankment model should have been similar given the same condition.

The FEADAM84 deformed geometry, Figure 3.8, shows more displacement

than the SSTIPN deformed geometry, Figure 3.12. The increased number

of soil elements in the SSTIPN analysis should add more flexibility to

the model. From the results obtained, the opposite occurs. The cause

of this discrepancy is primarily attributed to the different generation

of hyperbolic soil model.

Also, proper modelling of soil conditions after failure is best

achieved with a plasticity model. The addition of this type of soil

model in this program would greatly enhance its effectiveness in

evaluating roadway embankments constructed over weak soil.

%[
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APPENDIX A

STABGM INITIAL ANALYSIS

Figure 2.4 depicts the conditions of the initial STABGM analysis.

Detailed results of the initial analyses are contained herein. Minimum

factor of safety data from analyses with no layers of reinforcement

with different foundation geometry are enclosed. Comparison of minimum

factor of safety data with three and four layers of reinforcement are

also enclosed.
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Program STAB2.".0in .4 (MS--DOS)

BISHOP MODIFIED PND/OF ORDINARY METHOD OF SLICES

rpermafrost depth 5 -eet; 10 feet from enterline

C,-NTROL DATA 5
NUMBER OF SPECIFIED CENTERS ":1

NUMBER OF DEPTH LIMITING TANGENTS ..

NUMBER OF VERTICAL SECTIONS 12
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES 0
NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT SI,92 .0)0, .00 N
UNIT WEIGHT OF WATER c,, 40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0, 22.0) WITH FIN:L GRIL) JF 2.0

ALL CIRCLES TANGENT TO DEFT, 26.0, 3. ', 35.0.

GEOMETRY

SECTIONS .0 tC., 1 30 15.0 20. ' 32. 0': 42. 0 64.0 69.0 71.0 71.

T. CRACKS 20. 0 20.0 20. 20.0 20.0 20,0 2,S _.-0 :25.0 '25.

W IN CPACK 2'.0:) 20.0 20. o 20.0 2 0 .0 20. 0 25.0 25.,t 25. :) 25.) 25. 0.
BOUNDARY 1 20.') 20.0 20.0 2 .0 20.0 20. 0 25.0 25. 25. C' 25, 25. ,
BOUNDARY 2 25. 0 25.0 25.0 '25. 0 25.0 25.0 25. 0 25.0 25.0 25. ( 25.) I
BJIJNDA , "35.,) :75. ' 25.0 25. 25.0 25..0 25. 0 2. 5." 29. ,.-.,') ~ ~ ~ ~ ~ ~ ' v 28*2%. 5. -5o ;3 " ''" 27'", -..
BOUNDAF.. 4 -35. 35 0 22. . 0.0 75.0 35.0 :. .. 5. 0 39.! T ,

OUNCAHY " ' 35.0 .!, -5.0 35.7.E . 35... -.. , ". . -. '

FZiNFCING FO'CE DATA AT 0 LEVEL)iI
"",

BI:IL X-ROPERTTES

L. E CHES I OH FRICTION :-NGLE DE.E 53 1Y
1 K' .-.'.. 1 .-. '"
2. 1000.o 4,',,. ) t2K'.C")10.0 . ' !05.

a.: I Z' 0.4lot:). 0) 5.. t"

BISHOP' rODIFIED AN OR OPINARY MdETHOD OF 'LCES

permafro-Ft depth 3 feet, I(: fett From .enter!:ne

NIBEF TiAIGE.NT DI 'S_ ,"X" EC,' ' ": ENT .... R Ft' i T F; F O, S dF ? 'EsS

.3.0.

..... K' . K' "37.(' 22. 0 C'ITEP 'ZE:L.&, "NTE RPFOL.':TED C

-4 2..K 6:. 0 .'1 ,,; V. ' "-.-, .. .3.'':,
a :2 .,: ., . , .... ., ,'n:i, ru 'Ow TN 'Te=F'p.LPArer C7 -

*-r' ,~T'ry'u '' tI

*.t* ° 1.h.. i~wX,.



2e 0 7. Is :I. "

7 29. 0 12.0 37. 0' 16. 0 986 .909 . 0(-,.
8 28.0 1 .0 9. (') I.. 0 1 :37 .2' . C-;0C,
9 28. S. 0 *37. ' 20. 0 .977 .853 . '"
10) 28.0 . . " 16. .,04 1 .95:) .,'.'

2. 0 16.16 -': .04! . '
8.0 8. 0 3 ?..0 1. ';76 .7

1 :28.' 8.0 .,-;..0 20.0 L. .927 .0C

F.S. MINIMUM= .966 FOR THE CIRCLE OF CENTER ( ;7.0, 18.0)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 5 feet, 10 feet from centerline

'NUMBER TANGENT RADIUS (X,' CENTER (Y) CENTER FS(B!SHOP% FS',OMS; dFS(ES,

i 1.0 10.0 35.0 20.0 .9:2 .842 0"
2 0 10.0 31. 0 20.0 1.702 i. 305 .000

130.0 i4.0 35.0 16.0 .9i4 .847 .000
'3 0 01 .1 3 0 2 0 . 0 9 7 2 8 4 2 . (:1

3".0 6.0 :5.0 24.0 CENTER BE.OW INTEPFOLATED C-.'
6 zo.0 14. ::..0 16.0 1. 02 .926 .000 '

30.0 16.0 35.0 14. 0 .9:0 .872 .00,
30.0 14.0 -7. ' 16.0 .886 .82- ' 00

9 30.0 12.0 35..' 18.0 .9P, .C3 .00
C 30:). 0 16.0 .7.0 14.0 .906: .852 .0: q

11 30.0 14.0 39.0 16.0 .911 .847 .00C..
12 0 12.0 77.0 18.0 .874 .802 .0 :13 -30.0 12.0 35. 8.0 .91 .3 .00'' ;y521 18.0 9 !iv 8.%" 1. oo

14 3.0. 0 12.0 39.0 18. 0 .91: .83
15 30.0 10.0 Z7. 0 201. 0 882 .802 00'
16 30.0 i,. C :5.: 16.: .914 .847 .000I
17 30.. 0 1411.0 3,9. 0 16.0 .9 ",. ... .00: :
18 30. 10.C 39.(:1 20.r .932 .942 .,:,,'
l):.. CF i - 35 0 20.0 .972 . ,0CC

F.S. M INIrMUM= .874 FOR THE CIRCLE OF CENTER ( 37.':1, i8.

*!
BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permi-Frost depth 5 feet, i0 foet from centerline

NUMEEIF TANGENT RADUS (X) CENTER ;Y) CE R IT ... ' ....... C .0 .'C 1.B

15.0 -5.0 20.C .C6_'" . ,:7

C. 0 .,) 35.1: i6.:, .32 T . I,
4 .0 3915 2. 7,9:.6 -- ' ",''

- 5., 0.,1 24. CE.ITEP "ELC'J 0 iT-FF.',. T D '
O 6 1z~ 0

7 5.0 9. '7.

- .', -.. .. . . . .

9. C. 79.0 6,

3...7. -:.7. :9. C . 2 ..

L .: , '7." 7" "
Z ', "' i - " -

*. . ;j M i,.!;. = . -., .. . T- T "' "l- ,, "- .. .. .! - ,

• I



Procram ST,4BR -- Versior 2.84 (MS-DOS) .1,

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 5 feet. 15 feet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS
NUMBER OF DEPTH LIMITING TANGENTS

NUMBER OF VERTICAL SECTIONS 12

NUMBER OF SOIL. LAYER BOUNDARIES 5

NUMBER OF PORE PRESSURE LINES
NUMBER OF POINTS DEFINING COHESION PROFILE 0

STSMIC COEFFICIENT S1,$2 = .00, "' ,

UNIT WEIGHT OF WATER 62. 40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0. 22.0) WITH FINAL GRID OF Z.':

ALL CIRCLES TANGENT TO DEPTH, 28.0, :0.0, 35.0,

GECMETRY

SECTIONS .0 15.0 18.0 20.0 25.0 32.0 42.0 59.0 64.0 66.0 .O

T. CRAC.S 2-0.0 "200 20. () 2 . 0 2.. -:, 20.' 25. 3. 0 .. ...

W IN CRACI' 20. 02. 0 2:.'0 2.0 20. .20 _ .0 25. 25.0 2- 5.0 25.0 25.

BOUNDARY 1 2:.. 0 20. 0 20. '-- 20.0 20,0 20.0 25.0 25.0 25. "25.0 25'. '

BOUNDARY 2 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.,0 2-. 0 25.0 25.0

BOUNDARY 3 -: 35.0 25. *: 25.0 25. 0' 25. 25.0 25.0 25.0 25.0 -- u
BOUNDARY"4 35.0 35.0 26.0 30.0 35.0 35.0 2:. T5.0 -K' 25.0 35.0 

BOUNDARY 5 -5.0 -55.0 :5.0 :.5.0 :050 :s. 5.0 :.c :_. : 5. 7 5. C

-EINFORCING FORCE DATA AT o LEVEL(s)

'SOIL PROPERTfIES

LA-EP COHESION FRICTION ANGLE DEHS t- 1

20, .

4 coo':'. o 4':,. * : 0.0

BISHOP MOD4F IED AND/OF PDINARY .ET-HO) OF c; 1LCE2

permafr:.,st depth 5 -Feet, 15. ifeet from cent.-r'ns

DUBER TANGENT PADI . , CENTER / CENTEF J. '1! ..- I - S dFE 5S

37. :z.*: ,v$'TI-F t- " PN- 'QL ED CF

-28. ,, ,., -. * .j *. ", . C,-,.. . -., -00

S-5 ,-, - ,, ,i ," 2" C' -Ei.ITEZ 4njbi. 7 ___EF 'V ED C1 W

..... . .. ..... '. "."V4 VNJ"-'C~.~'YA.A.k. .~* ...... t



6 2.0 !0.c 35.0 t8.0 :.C*Z7 .92 (0"

7 28.0 12.0 7 0 16. 0: .988 .,909 .00"

8 28.0 0 O 39.0 tE0 . 37 .92 .00,"
128.0 8.0 "-.7.0 2.. C' *977 .85- .00

10 23. 0 12.0 3.5.1 , 0 50.

i! 28.0 12.0 -' . !.041 .?50.
',e228. 8.' 39.0 2'" •- 1. 076 . "-, . -. l

i28 C, 8.0 1).0 2". S...! 0 .927 .

F.S. MIN MUM= .966 FOR THE CIRCLE OF CENTEF : .7,Ct. i.0)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

perma rost depth 5 feet, 15 feet from centerline

NUMBER TANGENT RADIUS (X) CENTER (' ) CENTER FEtEISHOr) FStOMS dFS(BS.,

i 30. ) 0. , 35.0 20.0 .9e .842
2 30. 0 10.0 31.' .2 ' 1.7 . 3- _ -05
- 3".0 14.0 ,5.0 16.0 .91 1 I. " "

4 30.t 10.0 39.'0 20.0 .3 .842 .000

5 Z0. 6.0 35.0 2A. . ,  CENTER EL2. INTERPOLATED CR,
6 30.0 14. 0 33. 0 1.6. 0 1. 012 .926 . QQ,

7 30.0 16. ' 3 "5. 4.0 9*, .872 .? 1'

e 30.0 14.0 37.0 16. 0 .2- .00,',

9 30.0 12.0 35.0 1.0 .9. .831 . 00

i 0 30.0 16. 0 37. 0 14. 0 .9, .852 .000

11 30.0 14.0-, 39.0 16.0 .9Ji .847 .000

12 30.0 12.0 37.0 18. .e74 .802 .000

l:."0 i2.0 3-. 18.0 . • Q. !-. " '---'"

14 30. 0 12. 1) 39.0 18.0 .90 .831 .0c'Q

i5 30.0. tO.0.0 .7.0 20".0 . 882 .802 . 0Cx
16 .) 14.0 ;5. 0 16.0 .914 .84- .000

17 .. :: 14.,', 39.0 16.0 .914 .847 .000 .-

8 10", ').0 3 ,-.70 20.0 .842 .000 \|
9'. ,. ,.-5.0 20'.0' .92 ,8.32 0

F.S. MINMUM= 874 FOR THE CIRCLE OF CENTER ( :7.0, iS 0o-

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permaFrost depth 5 feet, 15 feet from conterline

NUMBER TANGENT RAr I U'S: S X: CENTER 'y, rE:NTE- . FS ( B THOP '-.E Q'S dFS (88

1 _:.. ! . 35.0 20.0 . :. t - . ,

.. ....* " * - -'"
. . . 

-] .. .C'" ''] *':'"-
z 0 1 . 0-7 .. 1*

75. 0 5!.,., EiTEp E'EL'W ' .---

- - - - - - - - - - - - - - -- -~T *-- - - - - - - - - - - - -
. 7 . . . -- " 1' _ _ -.- - .7 -5.0: Z' . 7....( % " , " . .

-V:5 '' ' . ' . ':, -. , C, . "'- "" " "-:

1 . -7 , , ..-7-

* t MM . 225 F.R **i -~---.P "H rA -l E
I.. I iI!



Prooram STABR -- VerF:on 2.84 (MS-DOS)

k

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 5 feet, 2o -feet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS '
NUMBER OF DEPTH i.,UiTrING TANIGENTS
NUMBER OF VERTICAL SECTIONS !27

NUMBER OF SOIL LAYER BOUNDARIES C

NUMBER OF PORE PRESSURE LINES 0

NUMBER OF POINTS DEFINING COHESION PROFIL Tif )

SEISMIC COEFFICIENT 61,62 = .'0, .00

UNIT WEIGHT OF WATER = 62.4C,

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER I 37.o, 22.0) W4ITH FINAL GRID OF 2.0"

ALL CIRCLES TANGENT TO DEPTH, '28. o, 7X01. , 35.01,

GEOMETRY

SECTIONS .0 20.0 2 .0 . . 30. 0 32. 0 42.0 54.0 59.0 .1 64. 0

T . C RA C KS '20.0( 20). 0 20. 20).0( r20l.- 20". - 25.0 . -S. 0~ 25.0 2,:. U n7. t)
W IN CRACK 20.0 20. 0" 2-".0 20. 20';. 0 20. ' 25.0 25.0 25. C' 25. C 25. ,5__ _ _ _ _ _ _ _ _. __ __ __ _.__ ._ GRID OF 2.0 25. 1." .' 5.0".

BOUNDARY 1 20.0 20. 0 20. 20. 0 20.0 20.0 25.0 2 .. 0 2.5. c 25.0 '
BOUNDARY 2 25. 0 25.0 .25.0 25.0 25.0 25.0 25.0 2 25.0 2

BOUNDARY 3 :5.0 5 s. 0 25.0 25.0 25. 0 25.0 25. 0 25 . 0 _ .t: .0 .

BOUNDARY 4 35.0 35.0 28.0 075. 0 -.5.0 :5. ..5.0.0 20. 0:5 - '
BOUNDARY 5 35. 0 :5. 5. ,0 75.0 35.0 . 35." 35. 0' .' .5. -.5. 0

REINFORCING FORCE DATA AT 0 LEVEL(s)

SOIL F =,'OF'ERTU! ES

, C2HES iO!,i l' 7.TO . ANGLE ,- T'

I= - I:, F 0 N "'"-. ""
4 * '*'00. 6: 40.':' ::2".".

ti nr:uF Mio:]' FT ED AN::,,CF or'izr .;.' N'E-H'i,7E'FT T_'1E3

permat. -s._ depth -lest, '2- ies- .- r.mf.

NUiM E T:." GENT . " ' / , iT , , " -, - -. - - • " , -

S 2 .... ET .......•-"' --- ,., --- 6 22. .. -- . .. .L -- ,. TU- ., - W-,-. "

. . . .... .. .. . - . - - -. - . ..r - - -. . . . -- ; ..
.- ., " - "

4kS~tt



F, -- - .. . a-. . -~~A A?. S...I A

6 28. i C). 0 :5. 1) 1 ' 1. .7' .92 ! ',W2

7 . 2. 37. ' 16.' 98 -(,9 (AOC
2Q. 0o. 7' 9. *:-0 1 ':)i 7 .921 . C}

7 28. S. :: 7.0 .0 0 .'777 .85 -
0 12. :.0 6. 0.. ,4 950 c0r:"

171e2 . '1; 12.6 -9.0 0 .C L . 04!,59 ,01

K: 2 , - .(:. E 1. 0 1.. '7 - 7

F--6S. MININUN:-. . OR TH[E- CT ,'CLE OF CENTER 7,0, 16,0)

B'IEHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

perm.~rf-,sl: depth 5 feet, 20 'Feet from _:antr ins

NUMBER TAHGEHT RADIUS (X) CENTER (Y) CEi'ITER FS (BISHOP) FS (OMS) df S (38)

", 1 C). 9=5. 2,. C; " .842 . 0Ch'.,

2 7.0 1 f. 0 31 . 0 2o.0 2.089 1.319 .0C',
3- 3f',0 14.0 35.0 L6.'0 .9t 8474 30. 10. '0 39. 0 20. 0 .932 .84": . ,00

C0.0 6.0 35.0 24.0 CENTER BELOW INTEFF'OLATED CF,
:o.0 14.: 3.0 16. 1.249 1.2

7 :c). 0 t6.0 7-5.0 .14. ' ,97' .,.:
3 30. 0 i 4.0 7.0 .16.0 .886 .823 .00,'>
9 ZC,. - 12. Q "35 -, 6 18." .910 .8: 000

10 ".0. 0 16.' 77.0 14.0 .966 .852 .0(0C)
1: .. 14. c' 39. C. 16.0 914 .E47 - ('
12 30C' n 12. 0 37.0 '8.7 .74 . : .00
13 :0.0 12. C) 35.., 18.): .8. 0 9coC
14 :' 12.0 39.0 1.0 1 631 .00 o
15 30.' 10.0 37. 0 2Y. a883 .8027 . °3

16 1 4.0 135. C) 16.C0 .914 .847

1.7 -Y). C) 14.0 39.0 1 6.0 .914 e47 ,
18 ,30.0 1 0. Ci;79. 0 2. C 972 .8.C
19 ,0.0 100 c'- 35. ) 20. 0 .932 .842

FS. M:INMUM: .874 FOR THE CIRCLE OF CENTER ( 37.0, 18.0)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICE---j

per"ma~r'ot.t dt'p 'h 5 ... v. 2 ') .f.-,,"t . .. ..-. ,r ' , r

NUMBER I'Al',IGENT RADIUS (X; CEI iTER ('Y; CENTER 'S '13 T 9- H -j: cEE

;L
i 3 ._ C' -5. 35. C) -;. .. 4.5 - -. 62 , '
n ,. -5.0 L . " *.c . . ., .' -

", " C:C. 55 54 , -7 1 . T7*
1 -4- 17 . 0 5.C 0 20. z- E60.

5 :. 11. 35 "24, ) CEi iTER R._EBLOW INTEFPPOLTED CF. e1, .0 -".' - 1%/. A-. A . '' A.r' A. 6:; E , 9, '¢

7 .-';. ,C 17. C', "'; 0 '" ; 0 "; '42' 79 ",,",-
o' 2- 6 0A

E .", o ! _ . . ' T , ", 1 -" A t . TED CF
e, "' .017. "1 77 -iI, ' -6 7 7 % d'

-7. CI 7- 0

'"

.S. FMI, I1NU Ii: . 4 FCr' THE CT-' 'R LE' OF , -c; -I -

A.7 . ' . * l' 'P

- •. .- -•- " . .- . • .. .. ' ".'.-LA " *, ." .2 -. ' ) . " ''.'." 7 -) " "7" "- ~ "- '" "'
-. .", . ,,"J . . 5.' ; 0. -" ,"',"',- ...- 4 4 IZ. , t,,'a,.,'.' .. ' .° ., .,,_ , ( ' .. A .'.-,, .A . ,A - ,'- ", .,A.4'% . " . -



1.P~q~mSTA-3R -- Yers-cn 2.4(NE-DOS"

E.ISHOP MODIFiEr AND!OR ORDINARY METHOD OF SLI C.

.,.or......st depth 5 f eei 20 et frm :enter!lne
OCONTROL DATA

NUMBER OF CSPFECIFIED CENTERS
NUMBER OF DEPTH LTM!TING TANGENTS
NUNBER OF VERTTCAL SECTIONS
NUMBER OF SOIL LAYER BOUNDAPIES 5
NUMBER OF PORE PRESSURE LINES
NUMBER OF POINTS DEFINING COHESION PROFILE 0

OSEISMIC COEFFICIENT S1,S2 = .C0, .00
CUNI" WEIGHT OF WATER = 6 .40
0 SEARCH !S BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0, 22.0) WITH FINiL GRID OF .
)ALL CIRCLES TANGENT TO DEPTH, 26.0, :0.0, 35.0,

oGEOMErRY
SECTIONS .. 20.0C 23.0 25.0 :.0 :2. 0 42.0 54.0 59.0 61.., 64.

T . CRACFS 20. 0 20.0 20.0( 20. 0 20. 0 20 25 C r::., 2'. 0 '25..
'A IN CRC '20. 20. 0 20 0 '20. 0 20. 0 20. 0 25. 0 25. 0 25.0 25 25.t
BOUNDRY L ' 20.0 2.. 0 2 (', 0 ---. (:, 25. 6 5. 0 25. 2... 0 25.BOUNDARY 2 25. 0 25.o 25. 0: 2 50".5. o 2.0 5.(- 25.0 2.0 25.')75.
BOUNDARY - 75.0 .5-'. -275. 2 ,C 25 0 .z . ...... C 25, 5 3'  5 '
BOUNDARY 4 : 5. 0' :35. C) 28. C) -,(:. (. 75.0 ' 35.0 -5.C. '-5.,: 703d. () 2 8. 0. :15. .
ROUNDARY 5 ---5 . C') -5 . 7' 5. C') 35. "1 -55. 0' 7.0 75 i U .) 7 35. C) i5,0 ', k- ' . '

ORE INFORC I N FORCE DATA AT L:IEVEL (s) i

0 22 0. N 1O. OF FORCE POINTS=
X FORCE

-0. 0. 16.6

3. 0 1 .0

-' 5C, I. 6

.0 .

0 Y= .4 "2.00 NO. OF FORCE POINTS= 4
X FORCE

.6. 0' o '
37, .0 5000x'.0

' Y= 24. 0OHE NO. OF FORCE F'ICL ETS= TX FORCE

I7. ,. 5 ,0.'.'

.C. r,

BISHflF' MOLTF] ET'~'D'VO::~~./~EHDO 3.~E
0,-ernfr- dirpth 5 feet, 2f0 feetf-m et1
•HUMLAE TCOEGEHIO R DItP, X C .ErEE HS.7T ,0 . FS

::s *:' '. o ,', .': ,', ~:rO :~E:

"5 . 0 -7,

% 00 ."b 0 -'N Tr U.,"



-:7.iD. 2e .63
4 2.0 G.0 . C1. 0 22. 0 CENTER BELOW i NTERPF'[i. AT ED C

T-2B.R 2. 0,7.0 26.0 CIRCLE OUTSIDE SLOPE
w 1 .,, 0. 0 75. 0 18, k 7. 11.9Z,, 73 , 78 ". '1-,

7 28. 0 12.0 "37. - 42 . 5 :,,
9 :90 19180 Cy. 494 7! '7: '

..:' 0.0 7. 0 2.. 9. 1 2 .7 S,
- 2. 200 .o -1 19

1.2 28. C 6, .',0 77."2. CENTEF BELOW ,-ERPOLATED r-
28. C.0 ._5. 0 16. 8,0 7. 79 2=4

2 .0 1 ,0 ,'9. 1, 8 ,:1 7,. 194 3.7 "7 2, !V-
15 26.0 6.0 9. 0 22.0 CE:'iTER BELOW INTERFOLATED '...
16 2e.0 -. , 35. 0 .0. - CENTER BELOW I NTERPOLATED

OF. S. MINIMUM= 2.908 FOR THE CIRCLE OF CENTER ( 7., 2o. 0)

,BSHOP MODIFIED AMD/OR ORDINaRY METHOD OF SLICES
,'permrost depth 5 feet, 20 feet from centerline
QNUIBER T[NGENT 'RADIUS ( 4' CENTER (Y) CENTER FS (BI- SHOF F (OHS, *FS (51S

! 0.0 6. 0 35. 0 22.0. CENTER BELOW INTERPOL ATED CF
71..0 22. C0 CENTER .ELOW INTERPOLATED Cr

:0.0 12.0 35. 0 I8.0 2. -79 2. 700 1. %61
4 30.0 9.0 79.0 22.0 CENTER BELOW INTERPOLATEED C;
5 70.0 4.0 35. 26.0 CIRCLE OUTSIDE SLOPE
6 )2.0 33.0 18.0 2.687 2. 583 1.647T
7 0.0 C ,5.0 6.0 2. 563 2.495 1.64F
8 .0 12.0 37.0 18. t'i 2.291 2 21. 1., 4 1" -

9 :0.0 10.0 35. 0 20. 0 2.064 1.995 '. "5'
., 3,. 0 u. t .. U 20. . 2.475 2.347rEG. RESIST

!1 70. 0 10.0 37.0 20.0 .- 980 1. 899 1 .09:

12 70.0 a.0 35.0 22, t, CENTER BELOW INTEPOLATED CFI
13 30.0 12.0 3:,7. )8.0 2.291 2.218 L. A1"
i4 7c., 0 t0.0 :9.'1 20.0 2. f084 .995 1. 1.5

T5 30.0 6.0 37.0 22.0 CENTER BELOW TNTEROLTED F,
16 30.0 12.0C .,5.0 18.0 2. 379 2. 300 .46'
17 .70. 0 12.0 39.0 L8.0 2. -79 .C, 1.46r
,s :" . , 6.0 c:79. 2 . ) C ER BEL n, TNTEF: P'O.ATED r

0.0 0.0 ".5. 0 22.. 0 CENTE&q BELOW TI'ITEFPOLATED C

OF.S tNI MUM= 1. 980 rOR THP CIRCLE OF CENTER -7. 0C' 20.0

BI3HO MODTFTEJ) AND/OR ORDINARY METHOD OF SLICES
,, r¢. -' .9 t'r -: =, d , t ) t h . f { -:: '}.' ' ''(' f e r. t f r '))7 ' .. nI L. r l 1. ;, i. n

,,,H;IBER TANGENT RTMLJS (X) CENTER (Y) CEHTER F3 .B!SHOR) F-3, ,0MS) dFS (S.

M5,0 C . 35.0 22. :. I CENTEr BELOW !i'!TErF'OLATED C ,"
2 5 C') 1. C') L . ' 2. 0 r ENiER .ELO I/-NTERF-OLTED I
- 5. 50 17.0 -'.5 1." ,442 i. ,

4 -3. , 9. ' 22. ' -ENTE' EL-4 " iJT--E F 3LnTED '
5..0 "5.' 26., CREN iEL ! P ',iHT fiI-TERSEC

6, C ... LB. 7" 0 :&.7J0
7 5 t "t , ..: 4 , , 5 , " '3 t - 5 . -q: 1 1 7 -2

7 A. c

J. 676

17.' 7,C LB. ., 0 . ~ .

1 --5.. C., 7,7. 0.'1, T E."

I;-'

" --5 1S *? '' ';. 0 I : ':' . :84 - ,9 -*'3 . [

*1 '5.0 V'" :7. -,9," > ;" T" :',7,'; T N . 6.-, t,

!. 11?- , 5. ,: ".5 . ,:, . . ,:' CE! ,, 1" ' ,, '".' 4

........ ............-......... .I'"1 EF'LAED'
iL:, - 0 7 '] -' ¢,!' - . ",
._..., .. .. ~~~ ". . I''' [.



Program STABR -- Version 2.334 (MS-DOS)

I

BISHOP MOIMFlED AND/OR ORDINARY METHOD OF SLICES

per'mafrost depth 5 .feet, 20 -feet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS
NIJMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS 12
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES 0

NUMBER OF FOINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S1,2 , .

UNIT WEIGHT OF WATER = 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37 0, 22.0) WITH FINAL- GRID OF

ALL CIRCLES TANGENT TO DEPTH, 28.0, 30.0, 35.0,

GEOMETRY

SECTIONS .0 20. 0 2. 0 25. 03 70.0 32.0 42. 0, 54.0 59.0 61 .0 64. 0

T. CPACKS 20. C 2(0. o 20. C) 2C). 0 20. 0 20. C) 25.0 2 5.0 2. 23.0 25.
W IN CRACK 20. 2-,- 2-.0 20.02. () C. 0 20.: ) 25.0 25.0 25. 0 25. 0 25. 0
BOUNDARY 2 25. 0 25.0 5 .0 0 .0 25. 0 2 ',. 2, 5. " 25. 0 '25.0 25.0 25.-
BOUNDARY 2 '25. C 25.0 U 20 25.0 25. 0 25. 0 25. 0 25.0 25. C 25. C' 25.0

BOIJNDARY 3 75.0 35.0 25. 0, 25.0 25. 0 2 5. 0 25.0 2540 2. o 5.Q 0 .
BOUNDARY 4 35. ) 35.0 26. c 0 3. 0 3 55.0 5.0 35.0 35, 0 0. 0 28.0 35.
BOUNDAPY 5 35.0 35.' 35 --.0 3 35 34.0 35.0 35. 75.0 35,, 35.0 35.0

REINFORCING FORCE DATA AT 4 LEVEL(s)

Y '20,50 NO. OF FORCE POINTS= 4
X FORCE

-,. . , ' . (',

Z., ' ,I.666. C)
0 1666.0

• 0 .0

22.,06 NO. OF FORCE cOINTS= 4
X FORCF

.6 . 0C

3. 25*C, N .OF,

C ' .

LY= 24. : .O.t\OF'FORCE F'OrNTS 4



Y= 25. .00C. NO. OF FORCE FOINTS= 4
X FORCE

42.0 00o.oC

00

SOIL PROPERTiES L

LAYER COHESION FRICTION ANGLE DENSITY
I .0 -5.0 15.0
2 1000. 0 40. 0 i 20 . 0

10010 .0 105. 0
4 1000.• 0 40. 0 1,20. C)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLTCES

permafrost depth 5 feet, 20 f eet From center] i ne

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS(BISHOP) FS(OMS) dFS(BS'

S 29.0 .0 37.0 22.0 CENTaR BELOW INTERPOLATED Cr'"
2 2S. 0 6.0 33.0 22.o CENTER BELOW INTERPOLATED C{,

3 2a.0 10.0 37.0 18.0 4.778 4. 679 3.811
4 28.0 6.0 41.0 22 , CENTER BELOW INTERPOLATED CR(
5 28.0 2.0 37.0 26.0 CIRCLE OUTSIDE SLOPE
6 28.0 10.0 35. 0: 18.0 5. 081 4.965 4. 044 t
7 :28. 12.0 12. 0 16.0 4 . 62 4. 883 3. 974
8 28.0 10. 0 .39. % i8.0 5.081 4. 965 4. 045
9 28. 0 8.0 377. 20.0 4.473 4.349 3. 496 V

10 28.0.0 ... 20.0 4.897 4.722 3.795
11 28.0 8.0 9.0 20.0 4.876 4. 27 3.799
12 28.0 6.0 /,7. 0 22.0 CENTER BELOW INTERPOLATED CR( I
13 28.0 10.0 35.0 18.0 5.08! 4.965 4. 044
14 28.0 10.0 9.0 18.0 5.081 4.965 4. 045
15 28.0 o.0 9.0 2 .0 CENTER BELOW INTERFOLATED CRC 2
16 28.0 6.0 ;5.0 22.0 CENTER BELOW INTEPPOLATED CF 1

F.S. M.JNIMUM= 4.473 FOR THE CIRCLE OF CENTER ( 37.0 20.0;)

BISHOP,  MODIF-EDAND/OR ORDINARY METHOD OF SLICES

perma-Frost depth 5 feet, 20 feet from centerl,.ne f
NUMBER TANGENT RAD I US X) CENTER Y) CENTER F ( SHOP: pS OmS , dFS (BS:

i 30.1:, 8.70 -5. J 22.0 CENTER BE;LOWt IiiTEPPCLA' ED C-1
2 . , 8.0 0i..o 22. 0 CErNITER B9,ELOW TET1POEFr--LATCE CR :

30. 12.0 5:-. 0 18.0 .:28 .. 249 2.412
4 . 77 c 0 ", ' 1,ENTEF . .,E,10 OW"-qL-.AfFD CF,-
5 3:0.0+ 4.0 "" 5•0 25. ' CI RCLE OU ,rS I or: SLOF E '

1 -0 ' 2.0 .*.. ,i.. . ,c, .." 75: :" s"; z.. 71 U

7 ,0. 14. -5 . 16. . X 3.5" 7 5- 2. 7"4 2  "
7 7,

- .0 .': - it.' ', 2..'] .'*' :,.K ,"1 2. 92? ":. C"ScJ I

*0 tO 7 . ' 0. . 0, 2'. *,,5- 3. '-47iiE0. RES IST,
t i A0..'' io:.o Tt--: >'. fl :.O5 6 2. -89 I . 9P '

- Q I o., K'.0 '2 ..:: . . . :-- I.. C

1: :0,, 0 12.0 C)7.C ', ,, .- ,,
1 4 c.0 .tO. o :-. 0 "v,f r, . 19 2". 9 2 2". 0:
1 5 _-,',. 0 ,0. ,, 37.'"'2 . CE!!I. i'E r  E'E"; OvJ ";'ITEF'LATED CF
1- - - I., . f'V! 0

7.[,~:,,*) 1.2.C. C' 5

" ..... ;j.. ." , ,. 2 : "' '';r P"'? & at t a t



Q I *C.' 1. Q *luE. U 3 :26 a 24 9 2.-117
18 --. , 8'. 0 9 22. C CENTER BEL.O,! ENTEPPOLATED CF
19 :0.0 6.0 3- ,0 22.0 CENTER BE'_OW INTERPOLATED CF

F.S. tIMfMUM- 2.869 FOR THE CTIRCLE OF CENTER ( :7.0, 20.0)

'2ISHOP MODIF.E:' AND/OR ORDINARY METHOD OF SLICES

p'-rnan:lrost depth 5 feet, 20 feet from centerline

NUMBER TANGENT RADIUS (X, CENTER Y) CENTER FS (B 1 SHOP FSlOMS) dFS(3:.

1 ':;5- 1:,0 .5.0 22.0 CENTER 8ELOW INTERPPOLATED CF 
2 75.0 13. '1.0 22.0 CENTER BELOW INTERPOLATED CR
3 35.0 17.0 -5.0 . 5. 38 5. 47 i . 00E
4 35. 0 13.0 C.?0 22.0 CENTER BELOW ihTERROL,,TED CF -
5 9.0 5.0 26.0 CENTER BEi-OW RIGHr INTERSECT

'/5.0 17.0 ... . 13,0 7.489 6.776 i ':'27
7 -5. 0 t . 0 75. "  6.t(s 6.20C'2 5,722 1. ;aSl
8 75.0 17.0 37. C' 18.0 2.656 2,767 102 A
9 .5.0 i5.0 35.0 5.0 5,. 7 ::- S57 .795

:5.0 19.0 77. 0 16. 0 4.511 -, i. 621-"
I _ 5 .0 17.0 39.0 18.0 1. 662 11 .7 . 0. ,

12 :5.0 15.0 37.0 20.0 1.654 1.64 5795
'3 35. 15.0 35. C, 20. t".: 4. 857 .795

14 :5,0 15.0 39.0 '20C. 1.671 1.628
15 . 0 -':7.0 22.0 CENTEP BELOW INTERPOJLATED CR:

5 !7.,) -5.0 18.0 5.878 5.347 L.,-;08
17 75.0 17.0 39.0 16.0 1.862 i.e8Z7 t.09
1 :;5. 13.0 39.0 2. 0 CENTER BELOW Il'TCRP'OLTED CRP
.9 5. o 3.0 35.0 22.0 CENTER BELOW iNTERPOLTED CR,

FS. MINIMUM= 1.654 FOR THE CIRCLE OF CENTER ( --77,1 2'0

K.

** Ormw
* ,.U ++,$ . . ," '",.'-"""+-'-"' " ","',- ., V -" ." '"."+',.,+ . •"+. ' .,- .+.+ .+ .. ,.. " . + ;'. ,, .
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APPENDIX B

RESULTS OF STABGM ANALYSIS

Figure 2.5 depicts the conditions of the revised STABGM analysis.

Detailed results of the revised analysis are contained herein.

Analysis with no layers of reinforcement display the critical factor of

safety exists at a depth of 10 feet below the embankment/foundation

soil interface. Analyses with one layer of reinforcement are enclosed.

Strengths of 5,000, 7,000, 9,000, and 8,000 pounds per foot were

analyzed to obtain a minimum factor of safety of 1.0 at a strength of

8,000 pounds per foot. Analyses with two and three layers of

reinforcement are also enclosed. Internal stability analyses with

none, one, two, and three layers of reinforcement are enclosed for

comparison with external stability analyses.

* i

i

*,

~ .~ y



Program STABR-- Version 2.24 (MS-DOS)

ELISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

per mafrost depth 7 feet, 10 feet From centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS f,

NUMBER OF DEPTH LIMITTNG TANGENTS
NUMBER OF VERTICAL SECTIONS 12
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES ('f
NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S,32 = .0'), .00

UNIT WEIGHT OF WAT'=R 62. 40

SEARCH IS BASED rC BISHOP MODIFIED METHOD

SE&aCH STARTS AT CENTER ( 37.0, 22.:) WITH FINAL IOF . .. 0

ALL CIRCLES TANGENT TO DEF',2,80, 30.0, 75.01

GEOMETRY

SECTIONS .0 10.0 13.0 15.0 20.0 3.2.0 42.0 64.0 69.0 7 1.0 74. 0

T. CRACKS 16.0 18.0 18.0 18.0 18. 1. ,0 25.0 25.0 2 5.0 25.0 25. 0
W IN CRAC: 18.0 18.0 18.0 18.0 16.0 18. 0 25. 0 25K. 25.Cq 25.0 2 5. 0
BOUNDARY 1 18.0 i8.0 18.0 t 8. 1 E.0 1.0 25. 0 25.0 2 .0 25.0 25.0
BOUNDARY 2 25.0 '25 . 22. 5 25.' 2 5...2. .0 25-2 2E. 122 5. 0 35.0
BOUNDARY 3 35.0 35 . 0 25 0 25.0 25.K 27.0 27.." 25.0 '5.0 35.06V
BOUNDARY 4 35.0 35.0 20 .0 0 3. 0) 35.0 35. 30.0 ) .0 28.0 5.0
BOUNDARY 5 35.0 35.0 7-5. 0 35.0 3.5. 0 .0' -.5. 0 -5. 5 , j

REINFORCING FORCE DATA AT 0 LEVEL(s)

SOIL PROPERTIES

* LAYER COHESION FRICTION AE, - DENS fTY
1. 0 .'

i00''.C) 4'.0

I5HOFP " CODCIED AND/OR O'DiNAPY .MT OF SL.CE2

permaf-ost depth 7 -Feet, 10 .rzt C'cm cner .e

S.p

i MP4 F= TA;'iOET R'AD E US ' ) , "'NT ", "'" ," • .i- . .. . iz , ': .... ..~3

i w.o ,.' 6.. 1.' -. ,:' CE:' rEP 'ELO,.W :v"TEF.'OL.ATEDC CF j
* 2, 28r... ,&._') .... ..'' 22 " CE:iTEF EELfl, , CR-

- 28. 0 1 0K ,"'7. ')' S : 18 C '; 4' '",(" '.

A'' 0 6.'"1 -"

5 28.0 2. 0 7.i 26. C 1 'C- F T U D QP8.0 iy...',, S..> .F OUT;.DE-,LOPE -

.5 28.0,, 1.0 C' " 16. K'':' -.-,"227 fl'"', "
* 8 :2e. ''. 10 .'4 18. . .6,79 " L F .

.4.
'7 .4



-'. U 6.0 "7. 0 2(. 0 CENTER BELOW INTEPPOLATED CF.
t) 28. 0 12.0 35,( .779 .- 10 ."

ii 28.0 12.0 :9.0 i0. . 779 .7 10
26.0 8.0 9.0 20.0 CENTEP BELOW INTERPOLATED CF
2.0 8.0 35. 0 k.. 0 CENTER BELOW iNTERF OLA-rED CF

F.S. I, !IIU1M= .719 FOR THE CIRCLE OF CENTER 7., 8.CJ)

BISHOP MODIFIED AND/OR ORDINARY 0'-_THfD OF SLICES

p~rma-mrost depth 7 f'eet, il feet from cin sr]

INUMBER TANGENT RADIUS ',,) CENTER Q ) CENTER -S (BISHOF) FS ',ONS) dF _ BS,

1 30.' 10 0 5.0 20.0 CENTER EELOW INTERPOLATED CF,
2 :30. 1 .. 0 2(0.0 CENTER BELOW INTERPOLATED CR.

0 . 14.0 . 0 16.0 .6,8 .6 i 6-*'
4 30.0 10.0 9.0 20. 0 CENTER BELOW INTERPOLATED OF,
5 30. 0 6.0 *.5. 0 24.- 0 C:MTER BELOW T ',ITERPOLATED CR,,
6 .U 14.0 ==..0 16.0 .779 .670 .000

- 0.0 16.0 M'3 . o,1 . . 8 42n ' C'
8 _(: 014.- 7-37.0C 16. 0, 6..46 60"'::'0 0 '

91 30.0 !2.0 35.0 is.' .668 .600 .0 o .10 30.0 16 0 :7 0 14. 0 .665; .620"s

17 .300 14.0 9.0 16.0 .660 .16 .006
12 '' 30. 0 12.0 :7.0 80 67,6 5e8C, CCO

1, 7.0 1.)35.0 is 0L63 .600 t')O C:

1 4 710. 0 '2.0 :79.0 1 e.,: .663 . 6(--"; 00 "

15 30.0 1.).0 37.0 20.0 CENTEP BELOW INTERPOLATED CRe
i6 30. 0 14.C0 :75. 0 16.0 .668W .616 .000 .
17 :. 0 14.0 -9.0 16. 0 .668 . _ 6 .0

19 30.0 10.0 -9.0 20.0 CENTER BELOW INTERPOLATED CR.P
19-C? ', 5' 20.0C CENTER BELOW I HIT E"R r 3 LAT EL. D.,,M.

F.S. MINI MUM= . 36 FOR THE CIRCLE OF CENTER ( 17.0, 08.0)

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 7 feet, 10 feet -From centerline

NINJrBEF TANGENT RADIUS (P CENTER (Y) CENv'IITER FS PSHOP) FS, OHS' dFS( 5 ,

1 --"5.0 15.0 5.0 20. 0 CENTER BELOW INTEFPOLATED CP :'
. "15.0 15.( T. . CENTER °ELO ITEF OLATED CR:

-:, 3:5.0 1, 9.0) :.0 i6. , .60 ,!6, .0..

.. 7-9 . C' :9.0 2.' '- CEL,,ITER, . , 0,T CF-

5 7 . 17P.~ -'C T -. -- D C-

7 5.0 29. 0 . ....:'

9 :..:} 17. ,,.5. :.:. .':,5 . 7 .

C. - 7- 79 6:
1*., ,!1,,,'10

ii . 9. 0"3.*. ,"-... .:.; .! . .7-5.. 4i-.i  -' . " £•''-'.. ,01+. ", ,, ~ -.. 57 O U X

55 . 17.? ti .0 0E*s~
* 16 C.5 '£7I.?.C'' U53" .. K , ..'5 . :.7 , I(-

r. S iWiHri; , -- 5" I": FOP T'"- ' CI.FLE OF CENTEF I -7- "' ''

C.~~-(.A'- rMOk or- camF-r( to r-s %s%-ow kQoW\o oi-eM4-u



Program STBR ---- Version 2,84 (S-DOS)

BISHOP MODIFIED AND/OP ORDINARY METHOD OF SLTICES

oermafrost deoth "1 .Feet, 1C' feet From centertine

CONTROL DATA
NUMBER OF SPECIFIED CENTERS
NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS
NUMBER OF SOIL LAYER BOUNDARIES 5

NUMBER OF PORE PRESSURE LINES -
NUMBER OF POINTS DEFINING COHESION PROFILE C'

SEISMIC COEFFICIENT S1,$2 = .00, .00

UNIT WEIGHT OF WATER 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0.), 22.0) WITH FINAL GRID OF 2 C'

ALL CIRCLES TANGENT TO DEPTH, 26.0, o0.0, :5.0,

GEUMr i.Y

.0 10. 0 13.0 15.0 20.0 32.0 ' 42.0 64.0 69.0 71., 74.0 _

T. RACKS 18.0 18.0 18. 0 18.0 18.0 18.0 23.0 25. 25.0 25. -'
W TN CRACK IS.0 18.0() 1 8.0 18.0 18.(: 19.0 25.'0 25.0 25.0 25.0 25 .0!
BOUNDARY I 16.0 18.0 18.0 18.0 180 18.0 25. o 2 5.'?. 25.' 75 Z3.- , 25.0 25.. :
BOUNDARY 2' 25.0 25. 0 25 . 0 25.0 25. 23.0 25. 0 25.0-" 25.0 .0-. "2.- 2-
BOUNDARY 3 35. 35.0 25.0 25.0 25.0 '25.0 25. 25. . 25.) .

BOUNDARY 4 35.0 3,5.0 28.0 30. 0 3'5.0 35.0 35. " :5. . 8. T5 .
BOUNDARY 5 75. 3.0 '5. 0 :73. 0 35.' 35.0 35t*0 3I. 77 . -:,

REINFORCING FORCE DATA AT 1 LEVEL(s

2S. KINM. rr- FrCL -.
......... .. r +,,. u z'n" - 4*-t

X FORCE '*.42.0 .( 2.

,0 .0 -39. 0 50?
7.6.

SOIL E:P'F ERTIES

,l',p COHESION PIC'TIO ANGLE TE ST'm
.. ... .'., A'.ri L , .!T

S ,', -C . ,', F T .1) . .' ...

+ } + '.*'*' . ':'! '. '"

* I'er ,, r .- 7 f-,. . . .'7 . - "r. t " .
•~~~~~ U. Sr. . ._. X NTER T .- ~ T-, ',, -;.... .

,k .,-.,..+,._ T ; H r.. :.: F +,D I e :' ' .E !...... . " :, ' :" :; ' E' 7



- '', ,. 37.0 22 . 0 CENTERP BELOW NFERFOLATED CF
28. , 6., .::. 22. 0 CENTEr BELOW N TERPOLATED CF

- 20. 0 70,0 ." ' i. .0 1. 707 I. 1. 7 ./8J
-19. 0 ,.1. C 22.0 CENHTEF 8ELOW INTERPOLATED CF

5 2.0 2.0 --_.'., 26.: C RCLE OUTSIDE SLO E

" ,0 -77 ' 16 . C, .' 8 ( t22
.- 22.C 10,0 "'V ,' .'P;..

9 26. 0 8.' 20. 0 CENTEF BELOW Ti'ERPOLATED 2,

.C0 1260 :. Q . . 758 1.6862 .9-
11 28.0 14.0 -7.0 14.0 1.685 J.641 .

2 2.0 1 2.0 3.', 16 .o 0. 738 i ,588 .79

. 23. 1 4.0 :5.0 14. _.747 . .9441

14 28.0 14.0 39.0 14.0 1.747 1.695 .94,'

15 28.0 10.0 79.0 18.o 1.811 1. 8.-
16 28.0 10.0 35.0 1 8.0 1.811 1.71 1.039

F. S. MINIMUM= 68 FOR THE CIRCLE CF CENTER ( -7. C, 16. --*1

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 5 eet, 10 f+et from centerline

NU-rER TANGENT RADIUS (X) CENTER (Y" CENTER FE (BISHOP , .. ... cR3 (.S.

i 0. 0 i 35. 0 18. 0 1. :05 .. 243 .64
*:. 0 12.0 31. 0 18.0 1.6-42 . 699NEG. RESIST.:

S 30.0 1 6.0 35.0 14.0 1.317 .' 77 .6.5
4 30.0 2.0 39.0 1(. 1 . '05 1.2 .- 4.

30.0 8.0 35.0 220 CENTER BELOW INTERPOLATED CRz
a 34 .0' 120 3.-0 6.0 1.474 .787 .717

7 :0. 0 1o. 3 0. 020.0 CENTER BELOW INTERPOLATED CRr
8 70.0 14.0 33. 0 16.0 1. 4:3 1.364 .694
C?0C.0 i . C .0 .7. C6, 1._-., .222 .621 ;

:....037_. CENTEF BELO TNTF.,ERLTED CR.i 0 _.'., 0 0 0 C7 "" N'., "-F " j t

it :0. 0 10. o,. 0 20. 0 CENTER BELOW INTERPOLATED C, :'
12 7-0. 0 14.0 39.0 1 6. :. o 1.254 .6.-

14 30.0 16.0 . 14.C .7 1277 35

15 3C'. Q 16.0 39..-) 14.0 1 -17 i. 277 . -'

16 . 9.0 s., 1.305 1 - .

.7.0 12. 35.' '. 0 .,305 -.-

-S. M  Ui 1."26 FOP THE CIRCLE OF CENTER :. 1.,"

B! SHOP MODIFIED AND/OP Or'DINARY METHOD OF SL!CES

iL. M BFIE P TANGENT F R:,U! US -X) CEN-"T EF .T.... d .-- B S'

4 -=-. r".. t ',* "--'*. 'I' z . o" -. .3T2 •2:F

-' : , . "- " : .~ ,,* " -. -- . - . -- -
r!-- 

P

"3 -5 .'"[ '" -, -... .. ..- - - . ... .- L~ E -

i', -c "'-.. . "'.. . '"l '"= ._. -2 • 2A - '

* :z,' 52C I7 .  EIZ IT ma=12 .5 E7• I.: T L''2 I
- --

0-i I - -- SI. rY i --



14 . . Q ; V 16.0 .904 .869 .3075 35.0 15.0 39.0 20, 0 CENTER BELOW INTERPOLATED CF
16 Z5.0 15. 0 35. 2 (). C) CENTEF BELOW I NTERPOLATED Cc

-.S. MINMIIUM= .875 FOR THE CIRCLE qF CEMTER ( 7.0, 198.07

IbI



Program STABR -- Versicn 2.094 (MS-DOS ,

BISHOP MODIUIED AND/OR ORDiNARY METHOD OF SLICES

oermafrost depth 7 feet, I(- feet -from centerline

CONTROL DATA
NUMBER OF SF'ECiFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS 1

NUMBER OF VERTICAL SECTIONS

NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES 0

NUMBER OF POINTS DE,-INING COHESION PROFILE '}

SEISMIC COEFFICIENT SIS2 = .00 .0'?

UNIT WEIGHT OF WATER = 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER 37.r, .22. ') WITH -- NAL GRID OF 2.,,

ALL CIRCLES TANGENT TO DEPTH, 35.0,

GEOMETRY

SECTIONS .0 10. 0 13. 0 15.0 20.0 32.0 42.0 64.0 697,1 71. 74 0

T. CRACKS 18.0 ' 18.0 18.0 18.0 18.0 18.0 25.0 25.0 25' 25. 0 25.''_,
O IN CRACK 18. 0 18.0 10 18.0 1 8.0 18.0 25. 0 25.0 "'5. ' 25.0 25 0

BOUNDARY 1 18.0 16.0 18. 0 I8.0 18.0 18.0 25.0 2 5. 25. 25.0 25.0

BOUNDARY 2 25.0 25.0 = .0 25.0 25. 275.0 25.0 . "--5." 25. 0 5. %

BOUNDR, 3 35.0 35.0 25.0 25 . 2 2 5.0 25. 0 2 5.C ." . .. . , ;5

BOUNDARY 4 35. 35.0 28. 0 30.0 0 5.'; 3.5.0 7". 3.'' 28.0 35.,
BOUNDARY 5 35. 35.0 .35.0 33.0 J;?) 3E 0 .. 1- '. 5 0 3.5.

REINFORCING FORCE DATA AT 1 ;E.EL

25'. NO. OF FORCE -,c" TS= 4

X FORCE
42.0 .0
:9.6 7C¢c0.:*)

S:OIL T A;FERT IES

L.A .. R COHES I ON F.I OT fANGLE DCI...

I if j , ,." .i *, 3 " :

n 10 . 47': t21. -"

BtSHOP MODIFIED AND,,2P J].,tiIORY H.ETU-OC'. OF CE'

o.ermair rost depth 7 feet , i . fet. ff o -:en."

"XII [3EP' TANGENT FPA!)IUE-" ;( CENTER (Y, Ci?'iTEF F', QF'F," ;.-cS..E EC PtC
Io.

- .- •. .. . . . ,-, , . . . . . . . . . . . -. .- . -. -. .- , -"..., -. " , -": ,- - , -, - .¢



221 : DF -LC1V tT :PrL -E -
2s . .. . 22. Cl CENTEP 2 A,: It% E.P1OLA-TED r. "
7 35. 0 17. :. 7C.C 1BIS 0 c97 '5!
4 15.0 c.6 4iC. 22. CENTE BELOW INTEPFOLATED C

5":7.0 C,26.0 CENTER BELOW RIGHT INTEPSECT
6 .7. " --- "8. C. ... *

19 0 7,C- 41.
7.-. " ri. 07? C 17

C7 15. Cl Z o ~~S. EN T .- Sf- l t ' R 9

1 35.0 "5.0 9. 26. 0 CE6EP EW TER"OL4TE' C -
20. Cs 4' 7-B L W IN f- .- r -%C,7

5. 075:. 15.0- :. 2,.0C CENTEF BELOW I iTERF'OLATED CFr

. MINI-lurl= .987 FOR THE CIRCLE OF CEHTER ( :7. ,)

A-8

'i

* Uo
"" '" " ' " " " " " '" ...-

,':.''' --* .- U.- -- ' -.',, -'''' ''''.. .,.,, "" =' .: ,.-: "":"- 2 """'"" ":" ' v:..:""2'2""
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Program STABF -- Version 2.04 (MS-DOS)

BISHOP MODIFIED AND/OR ORDINARY ME! -OD OF SLI-CE

permarost dcpth 7 feet, 0 feet fro: centeri ine

COINTROL. DATA
NUMBER OF SPECIFIED CENTERS
NUMBER OF DEPTH LIMITING TANGENTS!
NUMBER OF VERTICAL SECTIONS 12 ?

NUMBER OF SOIL LAYER BOUNDARIES5
NUMBER OF PORE PRESSURE LINES

NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT Sl,2 = .0, .00

UNIi WEIGHT OF WATER 62.10

SEARCF IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0, 2(2)) WITH FINAL GRID OF '2"C

ALL CIRCLES TANGENT TO DEPTH, 35.0,

GEOMETRY

SECTIONS .0 10. 13.0 1 5.0 20. ', .2.0 42.0 64.,-) 69.0 71.0(', 74.0,) 1
T. CRACKS 18. I 8.0 18. 0, 0 .8. Q I e, 0 18. Q 25.0 25.0 25.0 25.0 25.0
W IN CRACI: 18. 0 18.0.1 (') 18. 18.0 18.0 25.0 '5. .) 25. C' 25.,) 25, C
BOUNDARY i 18.0 1 8.0 ' 18. 0', is. o C 18.' 1F. 0 25. (j 25. ' 25. C 25. C' 25. "
BOUNDARY 2 25.0 25.0 25.0 25. 0 25. C 25. 0 25. C' 25. ' 25. C) 25.0 25. 0
BOUNDARY 3 35.0 35. 0' 25.0 25.0 25 0 25.0 23.0 23.( 0 2 5. 0_,
BOUNDARY 4 3' 5. )7.0 28.0 3c 0 35.0 .5.0 35.0 35.0 30', 26.0 .5.0
BOUNDARY 5 35.0 35. 0 35.0 35.067.5. 0 05. 5 357 C , 75. 35.0 5.

REINFORCING FORCE DATA AT 1 LEVEL(s) Io

2.j)0 NO. OF FORCE POINTS=
X FORCE

42.0 0
39. 0 90)00. ,.Q

* S3O1L F'ROFEPTIE-S

L FVR COHESION FPICTION AIGE DENSITY
i ? 0 .C' -5. C:

,4 ! '' 0 .0 4'0. I 2.0. '

; SHOP'  H'i [E--iED.. ADOR OO I, 'iAR ' VMETHOD OF .Li,'L'-.--

p'. rmi rC(,: depth ! #.vt., IC' fe: fr.m Cent -ri mn
~~J.,f-f r- 7 ~, jf.., . .c..

'UJESEF}-: TANGENT FX ' C NTERl, (W ) CN R 73 r31 f '3i"S ' c'S"

%e
4.

kztZ .,-:Z K -. I. . .. .. . ; c, ,. --- .".. . ..'..." v'", ' "-''



, , ,, _'. 7.0 22. ' CENTER BELOW 5NTERFOLATED CF
2 35 . ' . ' 3. 0 22. ' CENTEF. E.ELOW.] INiTERFOLATED CF
. 35. 17. C' 37. C ,. ' ... ,9 . (63 ,5C"

4 220 1. CEC)T , IvEi.LOW INTE-RPOLCATED 7F

6 :5 0 7,C C.
r. : . 26, .ETE 03LO iOt 5 1-'7 1 , --,

35.0 9. "7. L u ,. T, .
7 :5.0 7. .0 1 "17 680

9 (-1 15i. 0 -7. C) 20.,0 F_, C:I T "ELOW ",A\TERPCLJED C
15, -'-z 0 ., * CET : 1: 1 1 NTERF'OL ,TED! 0 ..'2"5,0 ! ~~~9.%-"- 75. 0 :1. 6. , .t 5i5. 9. . ";.•.0!6 0.I J l.5 l'

.: 1 15.[' ,_. c :c". 0 CENTER ,.ELOIq IT'IRPOLATE1 CF

F. S. MrNI MUM= 1 . 09? FOR THE CIRCLE OF CENTER ( 37, 0, 1..0)

pN

I.

* i

* I-" -" -" ",'.-"-, -,' ' ' ".-' , . '



.I.

* 'rogram STABR -- Version 2.94 (MS--DOS)W

BISHOP MODIFIED AND/UR ORDINARY METHOD OF SLICES

permafrost depth 7 feet, ' feet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS 0
NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS 2
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES :I
NUMBER OF POINTS DEFINING COHESION PROFILE C "

SEISMIC COEFFICIENT SI,$2 = .00, .00

UNIT WEIGHT OF WATER 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER Z7.0, 22.0) WITH FINAL GRIfD OF 2 C"

ALL CIRCLES TANGENT TO DEPTH, 73. ,)

GEOMETRYr

SECTIONS 0 1 0.0 13.0 15.0 20.0 32.0 42.0 64.0 , 74071 7.

T. CRACKS 18.0 18.0 18. 0 1 18.0 i8.0 Z5 0 2. 0 25. Q20 0 25.C" I,
W IN CRACK 18.0 18.0 18.0 18.0 18.0 18 .0 25.0 25.0 27. -5.0 -25. ",
BOUNDARY 1 15.0 18.0 18.0 18.0 18.0 19.0 25.' 25.0 25. 0 2540 25''
BOUNDARY 2 25.0 25.0 25.0 25.'Q 25.0 -.-25. 0 25. 0 25.0 2E 0 25.0 25 0'
BOUNDARY 3 "5.0 '35.0 25.0 25. (" 25.0 25.0 25.0 2,. 25.0 25. C .35.
BOUNDARY 4 35.0 35.0 28.0 70.0 5. 0 35. 35.0 75. C :.0 28.0 :,5.,-,
BOUNDARY 5 m. 0 35.0 :5. 35. 0 3 5. 0 35. 0 35.0 5. :5.0 .5.

E EINFORCING FORCE DATA AT 1 LEVEL (s)

Y= 25.00 NO. OF FORCE POIN4TS=
X FORCE

7.9 0 C)a 2 SC"'.0C

.0 .. ( P ,00. 0:

SOIL PROPERT I ES

LAYER COHESIOI'i FRICTION ANGLE i CuI T
:'

I. 1. 00 C.40 - ' .

1.~~ (:JC, (7i)).(
.4 1 *0'2,",. 0 C '., "L[ .

EJ-, MODIFIED AND/OF: IJPrD [NARY MEr;-ID OF Si CE3

perm.a-frorst dczpth 7 -_,eL , 1,., ',.rt fr - in r .r ].:C
ET

,.';.rp rAIIOE... Rgd) ADI US (Z: F.EN-r EP' ('Y" CETE I [ C 5? 5( I OMSYIlc!FS

r ....... .. ,.... . .... *., ... "A . -"' - * A..,. 4", . -.. y C,... ,..... -.



-,7. , i:2. C7 2.) CE... . BELOW IITERFOLATED CF
2 '-5. 0 13. 0 73. CS 22. 0 CENTER BELOW iNTERPOLATED CP

"5.C 17.0 '7. 0 1 8. C i •01: .•07 C44'
-U.0 2 CENTER BEI-,_W Int',TERFOLATED C-

5 55. 0 9.0 37.0 2 C0 CENTEF BELOW R5G6HT iNTERSECT .
--5.50 8.0 l 60 2 5

7 :5. o J.9. "- 77.0 I6 . '. .4. 7."7c".4W

Z 35.0 15.0 77.0 20.0 CENrEF BEL,'W T TEFPOL(TED
9359 C, 35. 6. C: -.086 1 051

1 :5.0 19. "79.0 io I.086 !5i. 55
12 -.5.0 1.j .:9. 0 C,.() CEIITEF BELOWd IN,,ITERF'LATE:D C17.,

: , 5. 0 15. C -.5. 20.0 "ENTEF BELOW IN',PTEFFOLATED .

F.S. MINIMUM= 1.043 FOR THE CIRCLE OF CENTER ( -7. ,, i 8. 0)

6*

.,

9 U]

'~~~~~~~~~~~~~~~~~~~~~~.......,....,,_............,.......,..........,......... .. . ....... .......... ,:.:,......::



Program STABR -- Version 2.8i (MS--DOS)

BISHO Q P MIODIFIED AND/OR, ORDINARY METHOD OF SL "CES

p;ermafrost cpth 7 feet -0 eet 10fm c rnter-1 ine

CONTROL DATA
NUMBER OF SPEC (FIED CENTERS
NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTIONS 12
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES U

NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S!1,S2 = .00, .00

UNIT WEIGHT OF WATER 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( '7.0, 22, 0) WITH FINAL GRID OF 2.0

ALL CIRCLES TANGENT TO DEPTH, 28.0, 30.0., -:5.,

GEOMETRY

SECTIONS .0 10.0 13. 0 15.0 20.0 32. : 42.0 64.0 6?,, 0 71.0 74.0

T. CRACK.S 18I0 0 18.0 18.C 18 0 1840 16. 25.0 25.0 25. 0 25.0 252 9 .
W IN CRAC k 18.0 18.0 18.0 18.0 18.0 18.0 25.0 25.0 25.0 25.0 2. .0
BOUNDARY 1 18.0 J3.C 18.0 18.:7 18.0 16,0 25.0 25., 25.0 25.0 25."
BOUNDARY 2 25.0 25.0 25.0 25.0 25.0 25. 0 25.0 25.0 25.0 25.':) 25. .
BOUNDARY 3 235.0 35.0 25.0 25.0 25.0 0 25 .0 25.0 25.0 25.0 35.0 k
BOUNDARY 4 7.5.0 35. 0 28.0 .0.0 35.0 35.0 :5.C5) C:.) .o0, 28. 0 75.
BOUNDARY 5 3,,5.0 "3.0 35. 35.0 3-5.0 3750 '.0 35. 6 ... .o 0 ,

REINFORCING FORCE DATA AT 2 LEVEL (s)

22. '0 NO. OF FORCE POINTS= 4

X FORCE
• U~7.7 <,

0 0

Y N' 0O . OF FORCE F'OT NTS--

X FORCE

L.AN ER CO0M1 E S 10l'! FR ICT-I ON ArrL5 E"ic i Ty
. ,. 00

* I , 0 50'U. 0

... ...... E

2* ,,0 .v 4,'. - -0,+



4 1 It"." . ) 0 1"2(:). o

.?1S,-0.o MGDFIEF.,D AND/OR ORDINARY METHOD OF SLICES

oermaft-05t depth 7 fee-t, 10 -FeeL -from ceinteriline

NUMBER TFiNGE!. RAD I is X CENTER (Y CEITEP VF PS (3

S. 0 6.0 37.0 22.0 CENTER BELOW TNTEF"PQLATED CF

lob 6 " 2 " 2. C ,t ....1 BE L ' TN EF lO A E C F'

'-' ?. .03. .... ER...:-00 .,

5 28.0 6. C 3 7. 0 2(.0 CEPLE OUTSIDE SL'TF'E

28.0 10.0 M9.0 18.0 2.404 2.312 1.632S7.0 1:3K) 0Z.10 2.Cz. j11 : 1.

9 41. 8. C'7. 2. o CENTER BELOW INTEPPOLATED CR
0 28.0 12.0 375.0 16.0 2.41 7, 2 %',4 " 1,567

11 28.0 2.0 39.0 16.0 2. 110 2.-4! 1.6.2
12 28.0 8.: 39. 20.0 CENTER BELOW INTEFPOLATED C!':11 28.C9 .0 E39. C )) 16-) .1C5.:t .T

7 280 8.0 35.0 20.0 CEHTER BELOW INTERPOLATED CR-

F.S. MINIMUM= 2.26,5 FOR THE CIRCLE OF CENTER 77.0, 18.0)

BISHOP MODIFIED AND/OR ORDINARY i IETHOD OF 3LICES

permafrost depth 7 feet, 10 feet from cernterline

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS (EI SHOP' FC DS; dFS(ES,

1 30.0 10. 0 33. 0 20. 0 CENTER BELOW .ITEFR..OLA'ED CRC
2 30.0 10. Q, 31.' 20.0 CENTER BELOW .I NTERPOLATED CRC
- 3G0.0C 1.'.) 5.0 to, <C' . 7", ±,, S.,E,'' I. 06,3

4 :10. 0 10. 0 39.0 20.0 CENMTER BELOW INTERPOLATED CR:-
5 30.0 6.0 35.0 211 0 CENTER BEELOW ITERPOLATED CRC
6 30.0 14.C 3.0 16.0 1.095 1.82. 1.156

7 3 .016. 0 7':5. (" 1 , .,77? 1.7'79 1 0

O 30. C 14.0 '37.0 16.0 682 .6 o: 1.0-5
9 30.0 12.0 :5.0 18.0 1.672 1 -- 1.01C

*!0 3o.0 1 2.0 Q 18.0 1.884 1 .17 -.127
ti - .0 12.0 .7 *,0 11. .,612 .5 .976

D:'. C' 4.f -35. 0 CENTE R BELOW NTEFF0LATED CF.

1.27 161'' 1.0105 3-it-. i C) ,7.0 26, 0. C. 68PEL OW I, ji CR;
1 12. 0 39.0 IS.0 1.-572 1.c-7')
15 3. 0 iC'. . 7. - 2.00 CErTER BELOW I' .EF'Oi.ATED C
16 X)O. 1,. 14.0 -C.,) 0' i , i'.I."3!.. '. '• 6-

1.7 "' ,. I .
-. ). .. 2 0. . CENTE R D -EL , I N T E POL"TEI '-

19 7,*. "'". ",-, " .,. El ., J,; ,_, E -tW ' i E"P L: E '

F. S.T!'IM 1 .112 FOR TH-;E CIRCLE OF CENTER ;- '

iiI .. I S H 0
I  

P MO .1,7... I

sI SH-OE M100 ET ':f, fND/OF 05:' U F NARf '.IF: F'HODr :'.F 3t. ["

permalr ozt depth 7 feet, If' feet Fr,.m :enter ]-

!\IUMBFEF T§,WlI'GENT i.AD ' C'ZNTER F EN',EF FT B I "HOP: "S 3 ' ' :,.

01.
C' 1 . C) ... . . ,.. . . . . . ,.. .rC

%- '" .' ,1 - -5 ': in -' i,,, t S :
, -.. '5 '", ... '"' ' '"' -cr. ' :; F" TrITEFPOLL'OTED :r

5 .5. .' ! , F 35 ' " '. .,"[""[:-- )C ' 1:J ''FP J % E.

I- "TS .' 19 . 77. ,', f:, , ! -:-'! t ':N.-...



o O" .. 0 1, 1. .'491 C. I18 1 ;.9
5.. 0 1 ;1?39 6 1 057 499

' :5.0 17. 0 .)2 8. . , 1 44
to, 7, C, :Ie.o 0. 1 I-. 1 6If

ii F 7 j-. 03.0 U3. E,T:5 ,49 ° -,r:

21. 5. C" T.h , -

1: .-t 17..0 C-',9 0 18.0 I. C'52 i. 05 . ,,

3 :5.. 15.0 7. 20. 0 CENTER ELOW NrEF F0L.',TED 17
5 ,--"_ .0 1(. 16 5. . 0 1.':',- .0 1. 0

17 35.0 19, C3 . C C,0 I.. - .07

-7. 0 15 .0 7 . 0 . . , N"C:NT -. BELO7 :T EEF F.. E D C,,

:-5.0 L 5. 0 1: ., 0 CENTER BEL.'i IN1EF:FOLATED CF

, S. f. N i , ,. .M! JC35 FOR THE CIRCLE -,F CENTER P( 37 1., ,

* I



Program STADR -- Version 2.84 :MS--DOS)

BISHOF' IODIF ED. AND/OR ORDINARY METHOD OF SITCE

t ..e.... t .dep.th 7 eet, 10 feet from :enter] ine

CONTROL DATA
NUMBER OF SPECIFIED CENTERS
NUMBER OF DEPTH LIMITING TANGENTS
NUMBER OF VERTICAL SECTISHS 12
NUMBER OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES o

NUMPER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S1,$2 = . of) -C")

UNIT WEIGHT OF WATER 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( 37.0, 22.0) WITH FINAL GRID OF 2.0

* ALL CIRCLES TANGENT TO DEPTH, 2 30.0, 35.0,

GEOMETRY 1.

SECTIONS .0 10.0 13.0 15.0 20. C' 32.0 42. 0 64.0 69,. 71.0 74.0 *

T. CRACKS 16.0 16.0 18.0 18.0 16.0 16.0 25.0 25.0 25.0 25.0 2'5 -

W IN CRACK' 18.0 18.0 18.0 16.0 16 .0 16. 0 25.0 25.0 25.0 25) 25. 0
BOUNDARY 1 16.0 8.0 18.0 16.0 16.0 16.0 25.0 25.0 25.0 25.0 25. 1
BOUNDARY 2 25.0 25.0 25.0 25.0 25.0 25. 0 25.0 25.0 25.0 25.0 25.') .
BOUNDARY :5.0 35 0 25.0 25.0 25.0 25.0 25.0 25.0 23. . 2.0 35. 0
BOUNDARY 4 35.0 -5.0 28.0 30. C 35. C.' 35.0 35.0 35.0 30.0 28.0 ,5. 0
BOUNDARY 5 35. 0 35.0 735.0 35.0 . . 0 35.0 35.0 35.0 3C. 0 75.C 0 5. "

REINFORCING FORCE DATA AT 7 LEVEL(S)

Y= 20.00 NO. OF FORCE POINTS= 4
X FORCE

31 . 1666.0

3.0 1666.0
.0

Y= 22. 00 NO. OF FORCE POINTS=4
X FORCE
77t.,

3'4. 0 5000'.
3. ,', 50('-(". ,"

*dj .0

"_. 00 ,NO. OF FORCE I 'GNTS:- 4
X FORCE

4. .

:9. 0 5o,. 0

"---. ,- .- ---- .- .-.V : .- .-. K t . ; .6 .''v ''. . -I AC-t.ut . - - -..-. ,-..'..'. ".'- .-.-"- r A .. '.-;--.. .' -. ''-'->.



SOIL PROPERTIES

LAYER COHESION FRICTION ANGLE DENSITY
I -U 35. 0 1:5.0
2 1 '- . o 40. t- ' * "

4 1. 0c) . t 40:. .0 120. 0

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 7 feet, 1() feet from centerline

NUMBER TANGENT RADIUS (X) CENTER (Y) CENTER FS (BISHOP, FS OMS) dFS (BS)

1 26.0 6.0 37.0 22.) CENTER BELOW INTERPOLATED CF .
2 28.0 6.0 7-.. 0 22. 0 CENTER BELOW INTEPPOLITE - Cci
7 28.0 10. 0 :7.0 18.0 2 7358 2.2E: 1. 6-7
4 28.,. 6. C) 41.0 22. 0 CENTER BELOW INTERPOLATED CR - ,
5 28.0 2.0 7.0 26.0 CIRCLE OUTSIDE SLOPE
6 28. 0 ].).0 35.0o 18.0 ". 507 '2. 411 1 731

7 2B. 0 1. . 37.0 16.0 2.446 2. 388 6. 706
S 28. 0 10.') 9.0 18 0 2.503 20 4.1 7-

9 28. 0 8 0 37.0 2).0 CENTER BELOW INTEPPOLATED CF.- ,
10 28.6 12.0 C.:;..', 2, ,.5 .... 86 7 77 S
11 28.:) 12. C) '19. 0 16.o) :.5Z5 2.096 1.7766

* 12 28.0 8.0 :9. 0 20.0 CENTER BELOW I NTERFOLATED C
i3 28.0 8.0 35.1) 20.0 CENTER BELOW INTEFPOLATED CF,

F.E. MINMUM= 2.358 FOR T[ - CIRCLE OF CENTER ( 37.0., 18.0'

BISHOP MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 7 feet, 10 feet -from centerline

NUMBER TANGENT RADIUS (X) CENTER (Y- CENTER FS(BISIHOP) FSkOMS) dFS'BS

1 30.0 10.0 35.0 20. 0 CENTER BEI..OW , iTERPOLTED
C 2 31. I 0.0 :31.0 20. C CENTER BELOW INTERc'OLATED C( .

3C 0K 1 4.0 75.0 16. 0 1.826 . 771 1. 156 -74
4 30'. 0 10. C' 7 . 1) 20.,) CENTER BELOW TNTIERFOLATED CF"
5 30.C 6.0 .'5. 21 0 CENTER BEL.OW INTERPOLATED CR:
6 3. 0 14.,' 3.0 16.0 993 1.92"7 L.I5'2 :"

S,':" 16.0 1 .895 1.254 2. 2!
14 6 :o.0 14.1 77.,:1 16.;' 1.774 1.728 1. 12-7

9 0. 0 12. 0"t. 7.4 1. C-677
.I, 1 n.,' 19Z. 1.70L5. "'369 1 5

12 -" C . . '- , 0 0 f. -

C-0 I'." -.... 77.0 16.0'' 1 '7741 10. -s 3. . :' 1. -. ',:7. oo. FE0 . 7FO7. L" .. u..:. 7 -}
S4 7,1. 11 12.-0 9. I-

CJ 7..... , , 77 .

7- 10.: .0 2':,. CE'TEF BEL o '.TEFOLATED C "
t 9 -.'' " ] . 0-95.- ':' 2 , ""C ITE: E. ., ' =: r'=E."O TED 'Z '

N . S M. i VIMUM- 1 .671 FO THE CW-C IL.0E rF C-F~ '

T IH& MO.")IF.ED i"/'OF' OR [iNF'f METH4OD OF "i.. ,

p ~t- al r ro .': oJ- p !h *.er; , IC' . ,yF-t -I r,_1 ,c:2n t,'-,r n c l '

.. .. . . . . .. .. .. . . .',



-,,ma'* I, K--J, I:UIb U, CENTER (' CENTER FS (BISHOP V FS k, OHS) dFS '.BS, I

! "35.0 15. o . 35. , 20. 0 CENTER BELOW I NTEPPOLATED CF

2 35. 0 15. 0 31.0. 2C,. 0 CENTER' BELOW INTERPOLATED U_
7 35.0 19. 35. 16.0 1.51 1 .i16 5 55':
4 350 0. yi C.t 2.. CENTER BELOW !"ITERPOLATED CF5.... 35.0 i-5.0 24., ,CENTEP BELOW INTERPOLATED r' .'I
6 35.0 190 " .200 .., 160 .572,
7 35.!.0 3. 12 .+207 1. 175
o 35f0 19.0 37.0 16.0 1.136 2
9 -,5.0 17.0 35.0 is: 1. 0" 079 .'14"2 .4-7_-
1 35.0 17.0 -. 0 78 C" .

1 35.0 17.0 37.,:, 2.0 1. 062 ".")"26 .46-
12 35.0 150 35.02. , CENTER BELOW I NITERPOLATED CR.
13 35.0 19.0 37. 0 16.0 :1 36 1. 102 54
*M14 .0 17.0 39. 0 .. 1 0I9 .. - 42
15 35.0 15.0 37.0 20. 0 CENTER BELOW INTERPOLATED CP-
16 35.0 19.0 35.0 16.0 1,151 116 .55
17 35.0 19.0 39.0 .: 1.151 1.116 .55-
18 35 0 15.0 39.0 20.0 CENTER BELOW INTEROLATED CF

19 35.0 15.0 35.0 20.0 CENTEF BELOW 'INTERPOLATED C. P'r

F.S. ,IINIJM= 1.062 FOR THE CIRCLE Of CENTER (37.0, 18.0)

* U"

* - + : - + _ . , .t+ - " +T :



Program STABR -- Version 2.84 <'S-DOS)

BISHOF MODIFIED AND/OR ORDINARY METHOD OF SLICES

permafrost depth 7 1eet 10 feet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS 0

NUMBER OF DEPTH LIMITING TANGENTS r'

NUMBER OF VERTICAL SECTIONS 12
NUMBER OF SOIL LAYER BOUNDARIES 5

NUMBER OF PORE PRESSURE LINES 0
NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT S1,62 = .00, .00

UNIT WEIGHT OF WATER = 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER ( :7 0, 22.C) WITH FINAL GRID OF .0

ALL CIRCLES PASS THROUGH THE POINT ( 42.0. 75.0)

GEOMETRY

SECTIONS 1) 10.0 13 .0 15.0 20.0 3.0 -12 " .C: 64. 0 690 71. C.1 74.0

T. CRACL S 18.0 1.0 18.0 18.0 16.0 18.0 2'. 25. 25. t 2j.0 25. C

N IN CRACK 18.0 16.0 18.0 18.0 18.,0 16.0 25 25. 0 25.0 2

BOUNDARY 1 18.0 1.C' 12. 0 19.0 18.0 12. 0 25.'5 5.0 ' - 2-5. 25 -2. 0 25.0

BOUNDARY 2 25.0 2151. 0 25.0 25. 0 25.0 25.0 25.0 25. 0:. 25.0- 25.'0 2-5.1)

BOUNDARY 3 35.0 35.0 25. 0 253. 0,. 25. 0 25.0 25.C 25. , .. 0 -.5.0 3 .0
BOUNDARY 4 5. ' 35. 0-. 28.0 :0.0 : . ; . 75.0 75..0 0.0 26. .
BOUNDARY 5 35.0 35. 0 :5.0 35. 0 35.0 0 .60 3. 0 35. :5. 0 ::5.0

REINFOPCING FORCE DATA AT 0 LEVEL(s)

SOIL PROPERTIES

LAYER COHESION FRICTION ANGLE DENSI!TY

t~ ~~~0. 0)-.,.0i3."
2 1 ,:,0('. ) 4",. ') 1 2'. z

- 100. 0 .: 10';5.0,:

4 io':o. o 4':. ' 12).

BISHOP MODIFIED ANDiOR ODFNAFY*,,' NETHOD OF SLICES

permafrost depthi 7 It)et I' feet +rom centerilr'e

!'"UMBEF TANGENT PADIUS ,"() CEN JTERc (Y, CENTE- ' ' F% r',;' BES

Iw -q77.0 '1 2cCTTE:'F ELO-W JNTEPF'JLATEDM

15. G..",,, ;22.', CEN -EF I_)t': lTEFFCLA'r,-- r c
"T,'. ..... ED F I

4.o" ,. 2' 41.' :' ""-2' CEITEF9EL(2W;, $N"TE.5":OLATED CF

3 6.4 1 8. -': , , .. 4 '2.' '. :,TL' R O r3-, T 7 hI .EF ","
-' 6. 4 7,' - "

:.5. .0

... 71 -- ~ 17



71.8 37.0 20.' CENT ER BELOW TNTERPOLATED CF.
10' )-.7,, 2 19.2 --. 18..0, .:73 . -.58 .0C-, 7Z, I -C . 1 .5 G0 +:

i ! . 2 20. 2 (5. 0 L 6. 0 4111 395
...... 1665 CTR BELOW ,IITERP L:)., C

78.2 20. -8.". 2.: 97 2.238 .'"
14 37.0 21.0 7I" ,.378

15 "7.5 17.5 'Z_.20.0 ENTEF BE-OW I:\ITEF.POLATED C7,
1.6 38.0 22. 0 16.0 2,,i 2572 . .C-"

.7 :6.2 20. 2 1-..o-.. .95 0'"
18 3o.. & 16.6 " 2S). 0 CE"I"rEF ELO- TT' 'F, LT"D CF
19 "6, 18.6 1 20.0 rCE' T"'-R BELOW ., tE ...F...T ED CF

-. S. MINIMUM= .'37- FOR THE .I'CLE OF CENTER S, 16.0)

'I

P.

-,

A':

* U]

,*.• . • . . . .. .U .--.-. .:. . '.- -". . . -. '--""':''""'.J '".2 .. :..-: Z '' " : . . :



Progrm STABE. -- Version 2.84 .MS-DOS)

4

DISHOP MjODItI ED AND/OR ORDINARY METHOD OF SLTCEc

perma-rost depth 7 +eet, !0 {eet -from erterlir.

CONTROL DATA N
NUMBER OF SPECIFIED CENTERS 0 '

NUMBER OF DEPTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 2
NUMBER OF SOIL LAYER BOUNDARIES

NUMBER OF PORE PRESSURE LINES 0
NUMBER OF POINTS DEFINING COHESION PROF T LE

SEISMIC COEFFICIENT 51,52 = .0', .00

UNIT WEIGHT OF WATER = X2.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SEARCH STARTS AT CENTER 2"2 t). 22.0 WITH FINAL GRID OF 2.C

,ALL CIRCLES PASS THROUGH THE POINT ( 42.0, 35.0)

GEOMETRY

SECTIONS .0 10. 0 13.0 15.0 2 0 . 0 32.0 42.0 64.0 69.0 71.') 74.,

T. CRACKS 16.0, 18.0 18.0 18.0 16.0 18. C' . "25'. 2-.0 2--. 25,
W IN CRACK 18.0 16.0 18.0 18.0 18.0 18.0 25.0 ." 25.0 25. . 2 .0
BOUNDARY 1 18.0 18.0 18.0 .S.0 1(3.0 S.: 25.0 25 2E. 25.0 25.",
BOUNDARY 2 25.') 2 5 .0 215. ) 25.0 215.0 25.0 25.0 25 -C . 27 0". . 0 25.0 Z "-
BOUNDAPY - 35.0 35.0 C- 2- 2,5 .0 25.0 25.0 25. C, 2 -, 25.0 27.0:- . Z .
BOUNDARY 4 [5.0 i 35.0 26.0 30.0 35. 0 35. 0 -5.6 3 5. 28.0 35. '
BOUNDARY 5 35. 0 35.0 35.0 35.0 35. 35.0 --'5. f- 7. - . 35.0 35.

REINFORCING FORCE DATA AT 1 LEVEL (s

25.0 NO. OF FORCE POINTS= 4
v FORCE

42.0 .,

o..r 5000. 09. 0' 5(';', . 0f

,SO T 1_ R:--PER T -

.YER COHESION FRICT I ON AHGLE DENS T;'

-, j ':',',. ,:, * ." ,' I,

BISHOF MODIFIED --DFF rFE .D.. I. JF P j- --

uerr . en rost ,_, .,th 7 iee .. ' - $,'cr:-ri '9

.EN
NfJIBE(FF T.3NI3-E.T FAD iL' i :;.i:i-- " C, "". , . .... :- -Cr-- .'T iS ,.ir-- ,-:



1 .9 37.0 22.0 CENTER E: 0OH INTER'O L A TED CF ,
.37. .. 15.6 C.0-,'jR J, . ENTE-POLrkTED C,"

3 35.7 17.7 37. 08. .714 5/.1 2"
4 75. 0 1,. 0 41 .0 . , CENTEr OEL OW41 I !-!'=F POLAT D
5 zo.c I.. 2 37., .. CE CTE R BELrW RIBHT STC7TR E
7 56 -. C,t .44 t ..4- ]

1 , 3 . 7 0 . .".74:- ,7,
:  .:sc..

8 ":7 17. 9 C s. 0 79"- 769 .C"

" 1S. 0 CENTER SEL i"V. MrER.PDL ATED C-
3.2 8 19, 2 1- -. E: . 22 f

S 36. 2 "20. 2 6. 0 6 ,-- . . 26235&.8 ±F.-:;;.J5p t a'C12 >..6 16. A =¢ " C :"hTEF BELOW i,, G_, -C

1" 38.2 2C. 2 31 18.0 0 2.6 C'9 .9-

14 :7.' 21. 3.!6.0 .627 .6 4
5 37. 1 . CENTER BELCW INT EROLATED CR

16 38.0 22.0 31. 16. ; 3075 2.C06
17 36.2 20.2 35.C0 16.0 .67: .055 .262
18 36. 6 16.6 35. 2 2'. - CENTER BELOW iT NTnERPOLriT'D CRt
19 38.6 18.6 31.0 20" CENTER BELOW TNTERFOLATED CR.'

F.S. MNIMU'-- .598 FOR THE CIRCLE OF CENTER' ( .0)

F I.

"-k

,6

• -..........' .... ... .: -.' '# ." .' .' -' .- , ... ." '. '. ". .. ., ,. .. '. .. '_. , ., .-= -.. .. .,',,; ' , ,,,, .I4



Program STABR --- Version 2.34 (MS--DOS)

D.,Eii, MODOF, ED1 AND, OR ORDINAlRY NETHOD OF SLICES

p*~rm- r- ~Ldepth 7 feet, Iv fevt roin center line

CONTROL DATA i
NUMER OF SF'ECIFIED CENTERS 0
NUMBER OF DEFTH LIMITING TANGENTS 0
NUMBER OF VERTICAL SECTIONS 12
NUIBEF. OF SOIL LAYER BOUNDARIES 5
NUMBER OF PORE PRESSURE LINES
NUMBER OF POINTS DEFINING COHESION PROFILE 0

SEISMIC COEFFICIENT SI,S2 00

UNIT WEIGHT OF WATER = 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

SE,,-RC, STARTS AT CENTER ( 7.1) 22.0) WITH FINAL GRD OF

ALL CIRCLCES PjASS THROUGH THE POINT ( 42. 0 35.0)

GEOMETRY

S ECT i 0N S 0 10.0 1 3.0 15.0 20. 0 7:2. C, 42. ) 6,1. 0 69, "7) 74 :

CRAC " S 18.0 18.0 L8.0 18.0 18.0 15.0 25.0 25. 0 25.,-l- 25.0 25.%',
W IN CRACK i 8.0 18.0 18.0 18.0 18.0 18. "1 25.0 25.0 2 5. 0 25.0 25.0
BOUNDARY 1. 18.0 18. 8 0 1 8, o 8.) 1 8.0 t18.0 25.0 2 ;5i. 0 77".. 2.0 2".-, 7"
RIOUNDARY 2 25. 0 25.0 25.0 25 .0 25.'. 25.0 -2. 0 25,':: '25. 0 25. '1. .
BOUNDARY 3 :5.0 "75.0 25, 7, 25.0 0 25. 0 25,C0 '5., 25., '22. 0 "5. 0
POUNDARY 4 .35.0 :5.:) 29.0 30.0 -,5. 6 35.0 -5.0 0, 5 0 -o. c' o8. :s5, T"
BOUNDARY 5 75.0 ,75.0 -5, .0 35. 0 33. 0 ' " 5.0 75. 7 35. C, 5

9"EINFORCIN'G FORCE DATA AT 2 L.EVE(')

2.0 0 NO. OF FORCE POINTS=- 0
X FORCE

* 7.7 .0
54.0 5))D 0

30 5000.0

25.00 NO OF FORCE TS:
X FORCE
0:2 ., -,

79.0 500C 0

COHEE 1 OH .- T CT ! OM AY T

'2 ]." ':'': . ":. .. ', * v -".
Q "::I00, , ': ':5 , "

,-,,, .... ... ., .... .- . .-.. . .- _.-.. .-.-.-, .-, -'-,:-,,-, .",A .-. :'-';""~ v ;.''',. ,'':,V,:;:.'; ,,.. v " " '



. ,1'.~ C4 . -'--

STSIHOF MODIFIED AND.' OR ORDTN.AFRY l ... D OF SLICES

peroa:rt depth 7 E:et 10 -fect from centrine

NiMBER T'ANGENT FAD IUS (X) CEH'I"ER (Y) CENT ER FS (B TSHOF PS OMS) d.-1- S,. E

1 -5. P 37.0 22. EC CEN1TER EELOW INTERPOL AED CF7.0o 15. 8 .- ,2.0 ........

S ":7, .58..._:. ... CENTEF PELIN INTER.OLATED CF
-.- 7 17.7 17.. !0 ,86,

4 75. 4. 0 2?, C CENTER BEL.OW INTEFRPOLIATED CF
S 6.7, i.: :7. 26. 0 CENTER BELOW RIGHT INTERSECT

6. , 11 A , .,-' . .. .1 .761 -7 3M.6 19.6 --7.o Q6 ,,' 07 1 3 9 ! ,

8 3.- 17.7,3 9. 18.0 .759 ,929 .440
,5.8 15.8 57. 20. C CEMTER BELOW IM ERPOLATED CP,

!0 37.2 19.2 .3. 0 8..726 ."711.

11 2 20.2 C- 16. .848 .8-3,.
12 36.6 16.6 3,9. 2 (,. 0 CENTER EELOW INTERP0LATED R

3 20. 2 3. 18.0 2.729 2. 570 - "

14 7.0 2 1. 0 0 16. .79:, 780 .4 , !
15 7.5 17.5 - 0 2':,, ': CENTER BELOW , NTRPF' LTED CiRi Q
t6 :8.c 22.0 31 . 16. 0 '5.2".,1 2. 962 390 L
17 :,6 .' 20. :S. 16. 0 .848 .:2, .,4:7
j8 36. .61 65. 6 2(". 0 C.-, BELOW--,.. . .....
19 8.66 18.6 Z.0 20.0 CENTER BELOW INTERFOLATED CR,

F.S. MINIMUM= .726 FOR THE CIRCLE OF CENTER ( 7.*. 18.0)

*i

*!



S Program STR -- VersilI 2.04 -'S-DOS-

BISHOP MODIFT.ED AND/OP ORDIARY METHOD OF SLICE

permaaarost depth 7 feet, 10 -.eet from centerline

CONTROL DATA
NUMBER OF SPECIFIED CENTERS
NUMBER OF DEPTH LIMITING TiANGENTS
NUMBER OF VERTICAL SECTIONS t"
NUMBER OF SOIL LAYER BOUNDARIES

NUMBER OF PORE FRESSURE L!IES
NUMBER OF POINTS DEFINING COHESION PROFILE C

SEISMIC COEFFICIENT SI,$2 .00, .0') o

UNIT WEIGHT OF W-OTER 62.40

SEARCH IS BASED ON BISHOP MODIFIED METHOD

3EARCH STARTS AT CENrER :37.C,(-, 22.0) WITH FINAL GRID OF 2.0

(ALL CIRCLES PASS THROUGH THE POINT ( 4. 01 35.0)

GEOMETRY

SECTIONS 10. C) 13. 0 15.0 20.) 72' 42.C 64 .0 69.0' 71.0 4.0 0

T. CRACKS 18.0 18.0 16.0 18.0 18.0 16.0 25.0 25.0 2.,:, 25 0 25.0
W IN CRACI< 18. , 18. C 18.0. c 8. u 1.8.0 18.0 25. 0 25.C 20,0 25. C) 25... 2-5,i

BOUNDARY I 18. 0 1.S. 0 18.0 18. 1 , t.0 18.0 25. C,, 23. ( ")25. ' 25.0 25.0 1
BOUNDARY 2 1o.0 25.1 25.0 25 0 .25. 0 25.0 5. 0,2 25. 0 25.0 25.0 -.,.
BOUNDARv 3 35.0 35.0 25.0 25. 0 25. C 25.0 2... 25... 25. 0 7..
BOUNDARY 4 35. 0 35.0 28.0 30.0 35.0 35.0 35.0 35. 0 -T.0 2S. t) :. !-, , -: - : .. ..°

BOUNITARY 5 -. - 35. 35.0 35. 6 :.. 0 3'3. .0 35.3 Z5. .'0 35.0 .- ,.

REINFOF'i"ING FORCE DATA A 3 LEVEL (s)

Y= 20.00 NO. OF FORCE POINTS= 4

y FORCE
-7,+ S ..0

31. 0 1666. 0
3.0 1666.0

C' * '

1 22. 00 NO. OF FORCE POINTS-- 4
11 FORCE

77. 7 .0

Y= :5, k16 NO. OF FORCIF fr:I NT
"/ FOFCE

42.0 .

-9 ,, 0 5':0. 0:7?. 0 5000.

[• , : .
N 4 L j . . . . . , • o . % " °



SOIL P!OPERT IES

-AYER COHESION FRICTION ANGLE DENSITy
1 .0 35.
2 (:00 . ' 40",. ±12':. "

3. o C.* ' ':0:' ':" .() 2C:'

BISHOP MIODIFIED AND/OR OFI)INARY METHOD OF SL. IER

permafrost depth 7 Feet, 10 {cet From centerlin e

NUMBER TANGENT RADIUS X) CENTER (Y) CENTER FS(BISHOP) FS<(OMS) dFS(BS*,

1 35.9 13.9 37.0 22. 0 CENTER BELOW 1NTER0 'OLATED CRF
2.. 22.0 CENTER RELOW INTERPOLATED CRi

3 75.7 17.7 -7 0 18.0 .827 86 T

4 M3.0 13.0 41. 0 22.0 CENTER BELOW INTERPOLATED CF
5 36.3 10.3 37.0 26.0 CENTER BELOW RIGHT INTERSECT '

6 36.4 18.4 .35. Q 18.0 .804 . "786 . 29?
7 75. 6 19.6 --,7.0 16.0 .974 .95- 5 1f

P 75.3 17.3 S90 18.0 .986 .956 .467
9 35.8 15.8 7. 0 20.0 CENTER BELOW iNTERPOLATED CR

10 37.2 j9, -8.'0 .78"
1 :6. : '. 0 .0 . 887 .071 . 476
12 76.6 16.6 5.0 20. 0 CENTER BELOW INTERPOLA TED CR
13 38.2 20. 1 o 8. . 2.749 2. 590 .352 a
14 7.0 21.s Z "' .0 16.0 .829 816 .453.
15 37.5 17.5 .: 2.0.0 CENTER BELOW INTERPOLATED CF,
16 38.0 .22.0 31.0 16.0C) 3.266 2.997 .425--,
17 36.2 20.2 35.0 16.0 .887 .871 .476
18 36. 6 16.6 35. 0 20 ,0 CENTER BELOW' INTERPOLATED CR.Ij

* 19 38.6 18.6 31.0 20.0 CENTER BELOW INTERPOLATED CR:

F. S. MTNIMUM= .748 FOR THE C RCLE OF CENTER 0 18 0)
K

*i

eI

@'



131

APPENDIX C

PROCUREMENT OF SSTIPN PROGRAM

The procurement of computer software at Georgia Tech must follow

Electronic Data Processing Equipment Request Procedures (EDP) under an

executive order from the Governor. The procurement of SSTIPN is

summarized as follows:

1. EPD request number 11-EC-86 was submitted for approval

(enclosed).

* 2. Approval letter for EDP request number 11-EC-86 (enclosed).

3. Georgia Institute of Technology requisition form for SSTIPN

(enclosed).

4. Letter of request for purchase of SSTIPN to Professor Duncan

(enclosed).

5. Acceptance letter Professor Duncan (enclosed.

* I
1.
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BOARD OF REGENTS OF THE UNIVERSITY SYSTEM OF GEORGIA
PRESIDENT'S OFFICE UILOING

ATHENS, GEORGIA 30602

OFFICE OF ASSISTANT VICE CHANCELLOR
FOR COMPUTING SYSTEMS

January 31, 1986

Dr. Joseph M. Pettit
President
Georgia Institute of Technology
225 North Avenue, N.W.
Atlanta, GA 30332

Dear President Pettit:

Approval is given to Georgia Institute of Technology to acquire the
data processing equipment referenced in request number(s):

12-AT-86

Yours very truly,

James L. C~rmon
Assistant Vice Chancellor

for Computing Systems

JLC/jw

cc: Mr. John Gehl

S' ','?.'. .. ... . . .' " " " ' "



GEORGIA INSTITUTE OF TECHNOLOGY

SCHOOL OF CIVIL ENGINEERING

DATE -- /L

SUPPLIES

Signature of person requecing__________________________
7A

Signature of faculty member supervising ; . ".'. .'----

* Signature of.cognizant staff that these items are not n stock
/

Estimated Cost 00-.

On Campus Off Campus_ State Funds Project Funds__/

Vendor L4 Aur1so ',. 0 -A

Requisicion Number ..-- r7

Approved "

J. E. Fitzgerald,Director
School Of Civil Engineering

L I -Z
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COLLEGE OF ENGINEERING

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY

*Blacksburg, Virginia 24061

DEPARTMENT OF CIVIL ENGINEERING (703) 961-6635

February 13, 1986

INVOICE
Mr. George Papaioanou
c/o Dr. Neil D. Williams
Georgia Institute of Technology
Department of Civil Engineering
Atlanta, GA 30332

REF: Requisition No. 200-6-25147

For computer program SSTIPN (Soil-Structure Interaction Program)

sent via BITNET on February 13, 1986.

SSTIPN $200.00

Payable upon receipt.

Mail payment to:

Professor J. M. Duncan
Department of Civil Engineering
104 Patton Hall
Virginia Tech
Blacksburg, VA 24061

Please make check payable to: The Virginia Tech Foundation, Inc.

*

*?

* . . , . , , . . .° . , - ° ° - ° ° . ° . . . . . o o . . . - , ° . . . . .

* a " W ; . '. ,' '. . '.,[.. ', . '' "".,'''.',.; ,, . : , . . ". ''"[. : "''""'
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APPENDIX D

BASIC PLOTTING PROGRAM

The BASIC program for plotting FEADAM84 and SSTIPN reduced $

output was written by Robert L. Roglin (21). The program was written

for use on an IBM PC with enhanced computer graphics. Output data from

FEADAM84 and SSTIPN was reduced for use in the plotting program. Four

data files were reduced from the output: Nodal point input data, four

node solid element data, Nodal point displacement data, and four node

element stress data. Three dimensional plots of stresses were not

useful in evaluating stress distributions within the embankment and are

not included. Program source listing is enclosed.

*

'

*. i.' .'v.. ' -.'. -



I REM F.=.-. r.,-, --,-:" vFr..
U -. E, .- ..t,,' t- L, ":Z-,) 0,LL-11 R

20) REM EE
R0 REM CEOR E. F ,-A [:IC._CJ S.'.I..-L F.F:OE, '
.c ..'.r, ,~~rrrrA 'n. F F'F; RAM IS USED TO l T .. . #"L

.-0 R'EM FL' vIENT SE" -' THrl--- . ,E *LDETO:.*"Th-.. II'41J D2F':., ;I..L, 3.Y.'C E.

70 FEM
G o R E M ..... ...... .. ..... .. .... . ......... ... .. .... ... . . . .. . --.. .. ... . .. .. . .. .
J. t. "f .5 ," " 0I ." T -; CT ) , T ', . 5 E/(Zu)
'! DIM EL(0) I U3')" 1 3( '.'3":,4(5....E.:o

12-. D I ,' ELS ( ' ELF ( 0

t4C R:h
.5, ,.EM Open Ftl1 s For n tut D - . .. _:EI" :E'1'. 9 . .D '' . *' ,-_b Z

,.C' REM
70 REM

1709 OPEN "OINT, DAT FOR IPT F3 41

""0... INPUT 41. N# T
21 FUR I = TO NJT
220 INPUT #1- JT 'I)*X

( J T ( 1 ). : Y ( ,T(
2 .. -EX T I

.. "CLOSE I
S, (: r1Th "lF'z.. E'-_.IEN S. DAT" FR, ' -1

26;. INPUT $.. HIEL
' :70 FOR = I TO NEL

7S,-) INPUT # T IE(T, .EI E L.TT)' 1 i '.1'' EX(EL (1 . " lL(I
M-9",,E T !

I-).' NPUT 4*'1 "L F,
"10 FOR I -- i ' NLP 9.

2 N, 1F JT #1 ,L- Y , EL SL L A ELF i "L Y
* .,30 NEXT I

-4C) C' -41
_.3<0 P EN "DESPL. DAT" F-R INPUT -S 1!
2.0 INP'UT #2, NLC

S370 FIRL ". T(IR-1 C iI)
G FO" i TO NC: NTE

CI NExT J
42C' CLOSE #.1
-ao O PE,1 "STRESSES. DT" FOR !'F'Ur •S 4

0 FOR 3 = 1 1) N'C
* 5L-r+.' FOR I -z TO

Jl.) flm'UT r..,CL T ' ,',''' 1 1 -T ,'j -I . , X 5... T

,J7" 'NEXT I

5 :0,.i

I C.32 tK .; - 1C

!. TEA " H I acec Spe '

C5 R, . :7

J, PE

*17L £IF'UT I:f .. .. nERT -" ... .. . C PEV :C..... .. ;- ~-...

.'> 7, , TI..,I C::.,.,AL.-'L.' LA- . .. 5, .". I -, . -V ~~-i 3- 9

,.z'.' COL-R .

%+s ,,- i9 .... '-.' ,-i. " ..+ .P -. "._ ' . , - -. - ,- -. % . . -. , N +. + • . . j . . . . ..



670 H'-lE
o80 RE"

- .. LI.NE (0 ,m -- 4(. ,.))": t.[NS u t. ,, - K)., ! ,.
7(' L 'EM

:7... REM
L.n J .L- L ui m, (1

", *- ," , H

7,0" R E;F
'51 , E

, R .i = I TO lE-
u XI. = H.I-C.-LE*',I (EL'I*,; . Y = VETCI _Ey CL E I /

7C' , 7 = HSCALEC (I> -L(> V. V_. = ,I., EL' ,) r ... V2 = D-,-,
3( X3 = HSCALE*x (:(EL f = VSCLE.'IEL ) IJ - 

-fLYL"

"s0 X4 = HSCLEX .(ELI.. Y4 = VSC'ALEt-.r ., -El): LINE - V 4.,
:3'7' LI ;TNE - XI. 1

0Po NEXT T

.340 REM
85 REMh

E&J REM Plot D'-Formed Geometry
870 REM
660 REMI
,3977 ' "'. EN

?,"C) FOR I = 1 TO NJT
?IC " XI = ! SC .LE" (1 (EL 1)) DHSCALE DX , fL - ri (t ,

.2C ' = HECA.E X EL rI + D:CgL D X T E L T
? 3 C .L_ . L . ). ..E.L I : ( E L "  

940 X4 = HEC"tLE-*X14 ELi) DH...(LE*DX (LC," 4F-L( )
77') Y .= VESCALE- ItEL I)) + DYSCALE*D(LY LC,IEL- .
950 Y2 = Y9C'LE*Y ,-ELL , " 1 L (
;7C y = 'CA .. 'lY L( i)) + DVSCALE*DY LC, ICEL I
980) Y4 = VSCALE*YAI4-Ei I))) + 0VSCALE.DY(LCIT4, ELI'))
9901- INE (X1,X'1, ) - (X, Y2),2
tcoof-f: LIN1E V (3Y,2
'. 1'0 LNE - '.X ,Y4) 2!0 tO NEX I -1':)0 -T TNE (X , YI, 2

.. . REX 

0' EM
,0.zQ,' REM Stress ContOLt --'tti..G

107,- PE'i
1C-:,36 REM
:..9,:. REM
I :1; REM

, ,eEM eelop C:ordinate Taanfsormat on Eqin atLl.
! 2_.:" RE."

"1 Si:, .3.- NE -7
' - T 1C, " :1-.S k T 1".-- 1 95741 " 3(."- 'r "T "

S C'

! , -, T....... :..4 ,-N = 'I'
"-'0 .':CTIC. = CO=S(TU-"rX. -"T:30 T " B_......T - .. -"~ ... :"

,F. F. "4 5 ,!,' Pr FJ n. C F ,.IN, s r, .-. '113':0 PF.iNT "cspin = ".CSF.:N. " zn-n : ,_'::.-
ir.,-P , -,. $'JNT. "ct'-z = "*' F ... . .-s - . -

L' , .' '  .. rPE3S. L C ' . .'"

.. .", 0: ESj z ,:.A --O = - '.

.. :, F T- ,=; THEN > EZ' ED. : ,
1Z4:, _,- ST.-Ew 2 T:" ..".: --IZ: = .",* :.'; .. ..

,- . V3 ..... ' " -: . ; - I.. ..: t; '

. . , 10 .k .r3.; , ; ,,.; E L.'' ;

,*. J E
*. -" .. ^ , U

' "-" '"'I .:'z;4 4'!~

' " ' " ::' i'I :" "-, *- *.: .,,.--. *" - - - ..t--



1 ".-0 R E M ... .. . . . . .. ... .. .... ....... ... .. .. . .. . ... .. .. . .. ... ... . . .. . ... .. ... . .. .. .-"-
I .v4Q) REM

12"70 REM Rlot 01 baG .1 Ai
303 REM

1i C iE C.. ..... .. .. .. ... . .. . ...... .. .. ....... .. .. ... . .... . . ... .... ...

-00 REM
1 X.S- X = CO CBR DIN. YSX = -- 1 , ',SF.t, . I. P , .

14 To X~5' '' Si Z SZ '.lC FE:)~) KEX')''14"0xsz = LO SS-' [NH ','SZ :: 'C(S'N(TI _iINE ,"J: ,.) - ', X'U?., 'S.

44.-f) FOR I -I TO \EL
'1,5 X ..SCALXtXI(E Lj '/ 1 YCL.EV 1 EL (I)

iT 4& ICTI P + X LVS T IF't (1. *srt .. A X *SI-
470 X- = HSCtEAt X ( 2 2 (EL (Ir ) ) 2' V'!SCLE*Y (12 (EL (i) I.1 40'., "- *CTIF' + X2 *LTI-4 L" I. SSFiN: X! = N:'A".'=LINE (XI, i)CF.)

14 90 X. HSCAEX (I-(ELI)): Y7 = ,SCLE Y 1: ( ,EL -

51 '".) = YZ1CTI- + XZ*S-IFW.(-.1) IN ..... = >*C-'IN: LINE Xt, E

1510 X4 = HSCALE'X(14(EL(I))) Y4 = kv)'S""AL XY ( :-4L (,,5'.2,-1- ()Y4EL.*1 TI,'L1520 '. = Y4*$CTIP + X4*,STIR 5 (-1 ) * i:I" ,(4 4r"VN L "- (X. I

15 0,( LI\IE - (XI.,YI)
154) NEXT I
550 FOR K = L rQ NL.R

1 60 1:.1 = (NLR ',- 1 - K
L57(" = 0
1580 FOR I = ELS (.1'.) TO (ELF(1 I) - 1)
1590 IB = ELFJ(' - 3: IE = tELF (i) -- J -1

J16(:?.) LINE (XS(IB) S(IB)) - (<SUE) .,YS(IT )
16.1 IF T "rHEN 0o0- 1640
162) 1E = ELF(K1 - 1) - J
Lo-0 LINE (XE (.B),YS'(TB) - (XS (5E),YS('
I,.,-W) j = J + I

1650 NEXT T
166f.) 'IF V. I'= I THEN GO'tO 170C0
16 7 C '([3 = EL.F(K.'t) - J.- IE = ElF!('. - ) -J

LIN (S l ) YS(*[B) - ("SklE)0S£(IE,)

i 69C0 NEXTK

L 7.) REM
171C:, 3 TODr-

I4

C,

"-.,' '% "['.", ".£.% ' q. '. , , , ., , -. ',- ,% q -4'--2,¢ ","- -" .'".""."', %" ." "* "' ,." "-"%""."", ". ". "" "" " % ". "" "" " " .' , ; "• - "

;,# ',". TV'". '' ;--' a'", "" %"%,'. % . ' ' . "W> '-'; .- -. '.% , ,. ",%.' ." - .. . " " ";',",".' . , ," " *" -; '. % % P.
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APPENDIX E

SSTIPN OUTPUT DATA

Detailed results of the SSTIPN analyses are contained herein.

Output data includes nodal point displacements, soil element stress and

strain data, and internal forces of structural elements. Analyses

include output for all five different geotextile strengths. Each of

the five geotextile strengths include three different conditions as

stated in Section 3.2.

, ,' ,,- , j 'a ? ' .' '< .°' ,.o' .- .° .,.- .- ,.. o ...' -.'.. ° I.



PROGRAM SETIPN

.0......................... ............ ............................................ ........ ........ .... ........................... .

........0............ ...................................... ......... .. ............ ...................... .............. ..............

NO PN INLAERC OFI GBTIN K PREEXIS PT 0

TOTAL NME FBI LMNS *7

NUMBER OF IF1 BOAL MATERIALS .............
NUMBER OF R ELEMENTS ............ 0O. 2

NUMBER OP NOOAL LI ONDTO.......
NUMBER OF PRISTINGA ELEMENTS .............a
NUME OP NEFC .I PREE XISTIN NOASRT......

NUMBr~ OP..... LOA .A.E.....................

CNE PAC:.ITR..... 00000L:::::::T

TOMTATI SEUg RTTL SL IN INRMET

NCMBENTO O. SOI PTEONALAYE ------ 3

9 INCREMENT L N is y PvU N L Y R N

mINCREMENT N.S UDT O AE O
UM~l 0

.;~~wtA ::ILV~~
INREEN h S PU O LYE N.
INREEN O. 7 :PLM LOD03~ ~ ________________________________________

":NT!:::::::* U4XT

*, W 1k '3 I M ~ f bi E .......................... ............... ............ .......... ............................



NOOAL POINT INPUT DATA

NOOK NODAL POINT COOROINATES B.C. COO
NUMBER X*ORD Y-ORD x Y ZZ

1 000 000 1 I I0 10.000 . 00I I
2 20.000 .000 I 1 1

4 30.000 .000 I I 1
5 3 000 000 I I
. :'i :................................
7 50.000 000 I 1 I

14.000 .000 1 1 I
1 52.000 000 1 1 1

I0 11.000 .00 I I
11 74.000 .000 I 1 I
12 82.000 .000 I 1 1
12 80 000 . O00
...... o6.......'6d...... .................. ........... f ........ 6 1.... .... ...................... .............. ... ............... ....... .................................................................. ...................... ...........

Is 10.000 4.000 0 0 0
IS 20.000 4.000 0 0 0
17 20000 4 000 0 0 0

34 26.000 4.000
11 42.000 4.000 0 0 0
20 50.000 4.000 0 0 0
21 54000 4 0000............................. ......... ........ 6 .................................................................................. ........................................................................................
23 66,000 4.000 0 0 0
24 74.000 4 000 0 0 0
25 62 000 4 000 0 0 0
21 50.000 4.000 1 0 I
27 .000 7,000 I 0 126 10.000 7,000 0 0 0

26 20 000 7 000 0 0 0
N. .6 ......... 6. .. ........ T ' 6 ............... ............. 6 ......... b ........ .... ... ......................... .... .. ............. ........... ........................................................................ .............. .

31 26.000 7.000 0 0 0
32 42.000 7.00 0 0 0
33 so 000 7 000 0 0 014' 54.000 7,0000 0 0

25 5I.000 7.000 0 0 0
37 74000 7.000 0 0 0

0.. . . b ........... 6 ............................. ......... . ...................................................................................................... ............... . ...........................
s5 60,000 7.000 1 0 I

40 .000 100000 1 C I
41 10000 10000 0 0 0
42 20.000 10.0000 0 0
42 20.000 10.000 0 0 0
44 25.000 10.000 0 0 0

4k 42000 10000 0 0 . ..... .... ..... .... ..
...... , ..... '*'*U* ...... *''*'* ................................. .............""

47 14.o00 10.00 0 0 0
48 58.000 I0.0o 0 0 0
4I 4 000 10 0*0 0 0 0

00 0
12 10.000 10.000 I 0 I

M2 .000 11 S00. . . 0 0 0......: .....if 6..... 6 6 ...................... ............................................................................ .........
$15 0000 11.500 0 0 0
56 54.000 11.100 0 0 0
17 I5,000 l1 00 0 0 0
I8 11,000 11,I000 0 0
66 74.000 11.100 0 0 0

60 52.000 11.00 0 0 0
al 0.000 1.500 1 0 1

62 42.000 12.00 0 0 0

2 .0.000 13.000 0 0 0
14 64.000 123.000 0 0 0
67 ?4.000 13.000 0 0 0
66 66.0O0 13.000 0 0 0
17 74 000 12000 0 0 0
74 42,000 14.000 0 066 60.000 12,000 I 0 1

i0 4.000 14.000 0 0 0
71 60000.14 0 0 0

..* .. .' ... i" -u ................... ......... ......... b ........ 4 ...................................... .................................................. ....... ....................... ...6............. .......... ..... .......
72 51.000 14.000 0 0 0

74 $6.000 14.000 0 0 0
72 74000 14000 0 0 0
75 32.000 14.000 0 0 077 60.000 14.000 I 0 I

75 50.0.0 1.000 0 0 0
76 4 000 1:000 0.0 0

......... 6 ...... ' :b U ......... ..... ........ .... 6 ........ ; ....... .. ........ ............... ....... ...... .. ... ................... ...... .......... ..... .. .... ........ ...... ............ ... ..................... ........... .......

11 66.000 16.000 0 0 0
62 74.000 1I.000 0 0 0
32 12:00 15 000 0 0 0

14 1 0,o00 15.000I 0 1

8 , 54.000 17.000 0 0 0
85 32.000 11.000 0 0 0

* . I.00 16 000 0 0 0

.......... !k ........ 00..... ''U .... 1.7. 00... I7 6 7 ........................... I ......... 0 .... .... I. .. .. ............................. ....... .......... ...... .................... ........ ............ ........................ ............ ........................

........ ..... ....... ... .... .... ..... . .. ...... .. . . ........ ...................................... ..................... . .......... .

SI 62.000 I,000 0 0 0
60 30.000 11.000 I 0 I
11 £4 000 17 000 0 0 0 ____________________________

62 66,000 17 0000 0 0
52 74.000 17.000 0 0 0
54 £2,000 17.000 0 0 0

.....53.... .60 .....000................ ..... 17000!. . ................. .... ..... ... ........... .... ......I.............0..... .......I.....

• '* - ', . " . ., , ' . -' N . '. . , . . , ' < ' '7 , + € . - + , . , . " + , " . , .



STRUCTURAL ELEMENTS L LINEAR KLAS"*IC

I =KTUM94NTs .....

MATERIAL NUMBER a AREA WEIDHT/LENOTH

.................... i ..................................... te ..... .... ..... ............................ t' 6...... ..... .... .-6 : ................ .... ................................ ......... ...... ........ .. ... ......... ..... .. ..... ..... ...... .

ILMT CONNECTED NODE' MArT-
NO. I J NO.

42 44

4 46 I

7 4 67 I

7 47 46 1

7 4 25 1
7 45 £0 I

50 LI I

f ............... ............. cy ............. ......... I ................................................................................................................................................................................................................

iTIL MATERIAL PROPERTY DATA

.. .............................Y.......... Y UUM T ""mubu . ........................ " ' .......... f'it.m l ...............................................................................................

MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONELT C PHI OPHI KO

I O6O 6OO0 80 500 500 100 00 500 00 25 00 O so

2 .030 40.00 .200 .900 20.00 .200 .DO .00 .00 .1.
3 .0500 OOO.00 .400 .700 500.00 .OO .50 40.00 .00 .5O

FOUR NODES SOLIDO ELEMENT DATA

,LET CONNECTED MOODS MAIL ELEMENT CENTER COORDINATES
NO. I .1 K L NO. 50OR0 YODAD

1 1 2 IS 14 2 1.000 2.000
2 2.2 I.IS 2 I500O . 2 D0.... 66;....**,..1.* :....- 1.-1.11,1..1. ,.-....- *'..........***'* * .......... *,*.*,. .1-.-1.-1..... ...... ...... ........ ............. .. .......... .. ........ ....... .

4 4 5 1: 17 2 3.000 2.000
S . I II 2 21.000 2.000

1 20 1", 2 46 000 2 OOP
7 7 , 21 20 1 52.000 2.000

2 21 2 56.00 2.000
10 22 22 2 52.000 2.000

10 10 11 24. 2 . 70000 2 000

1 .... ~f..... r .*..._6........It...................0W*.....~~~~ ~ .1' .... ... .. .i ' " .. .. ..... . 016 .............. .64 ...................... ..................... ........ .......... ....................... ......... ........ ...... ..... ......................................... ...

12 12 13 21 25 3 BE 000 2,000
12 14 II 29 27 3 5,O00 5.50
14 is Is 26 25 2 1I 000 5 10

I1 11 17 20 25 Y 5.000 1.100
11 17 14 21 20 2 22.000 6.500

17 IS IS 22 31 2 3.000 5.500
is 19 20 22 22 2 41.000 5.500

IS9 20 21 34 ;2 2 52.000 .50
20 2t 22 31 24 2 66.000 6 600

21 22 22 26 25 2 52.000 5.00
22 22 24 37 36 3 70.000 5.O0
22 2 25 25 27 2 78.000 .0
2e 26 £ 2 1 2 2 6 00 s 5o^

21 27 ;8 41 40 3 l.O00 6.500
25 25 42 41 2 11.000 5.10

27 2 2 20 42 42 2 26.000 8.500
29 20 31 41 A3 2 33 000 l+S00
'if. I .... f ....... I '""f . ... .. 1419 - .... .x l ....... I . ........ :' 6 46 ............ ....... .......... ......... ........ .... ......................... ................... ......... ........ ................ .......................

20 22 32 46 45 2 46.00 .00
31 23 34 47 45 2 52.000 :.0

22 34 29 48 47 2 54 000 a So0
33 + 1 4 1 3 1.0 ~ O

26 31 ;7 50 46 2 70.000 8.50
25 37 28 dI 60 2 78.000 8.500
2. 2 3.21 12 11 3 I6.000 &.S0...... ......"4s ...... '"'" ...... V2 ......... I .............. 14 . F ............. iw ................................... ........................................................................................................... ......................
32 44 45 54 52 1 21.000 10.750
21 45 55 56 64 I 4$.030 10.750
40 46 47 56 65 1 52 000 10 750

41. 47 66 57 56 I 5000 10.740
42 46 46 58 57 I 62.000 10.71042 45 10 55 58 I 10.000 10.750

44 50 1I 60 55 I 1.000 10.750

..... AT ...... III. . . . . . . . . . . . . . . . . . . ..i f..........

46 12 64 62 22 I 40.500 12.210
47 54 .6 62 62 1 41.000 12.21C

48 Fs to 64 62 I 52 000 12 260
4 1 57 55 64 r 51.000 12.220
50 67 66 I6 66 I 12.COO 12 250

S1 6; 56 67 66 I 70.000 12.290
5: 0 56 87 I 75 000 12 250

"" * . .. 6 ...... + "'"'it ...... .i s ......... I ....... .... c s .b i 6 .............. 1 -:-f t 6 .................... .. ... .... .......... .. ..... .. ... . . ...... . .... .... ... ...... ............ ......... .. ..... .... .. ..... .......... . ........ ..

54 62 62 71 70 I 47.000 12.500
56 63 64 72 71 I 52.000 13.50056 54 65 72 72 I 58 000 12 O0

57 55 I 74 72 ! 13.000 1.100
58 66 67 76 74 I 70.000 12.s00

51 67 t6 76 7: I 78 000 13.500
50 62 65 77 76 I 66 000 12 O0
.. '...... It, . .... - s .. ... it" ¥ I.. .. .. . .A1 ' U ........... "* f4 .'66 '* * .. .......... .... .. . ........ ....... ..... .... . . . ... ............. ................. .......

12 71 72 75 78 I 62.000 14 00
62 72 72 80 71 I 66.000 14.500
64 72 14 51 60 I 62 000 14 100

55 4 7 82 II 7.000 14.301
6 71 76 63 82 I 76..0o 14..0
17 71 77 64 83 I 61.000 14.100

6: ...... 75 ....... 2 .0 00 . 5

1 2.000 15.300
71 :1 62 86 67 I 70 000 1I O0

72 62 63 65 as I 76 000 Is :0073 52 54 10 I5 I I 000 lS.SO'

74 86 86 I 11 I 57.000 16.50
76 66 67 52 11 I 62.000 16.500

62 62 I 70000 1 s00
.. '" * I". . . . ...... . ..... .......... d6........................................................

76 so 0 Is 64 I 66.000 18.100

",



. ... ........ .................... ........ ... .................. ....................... o.......................................................................... ........................................................ °....................................................

I.

................ ...... ................................. ....*........................................................... .......................... ....... .............. .. ...... ........ .............. ............... .........................o. ........... ......... °....

. .......w.... . ... .-. ...... :. ..'.. .. -... -. ................. ................................................................................................. .. ........... ...... . ............................. ...................................... . .. ..............0 SSTIPM: I LATER OF OEOTEXTILE. P11000 PPI. TeD

so .. TA*L ... S*..* s o .... 2 S *

. . . . . . . .O F . . . ..O N 0N . ..C . . . . . i

ULOAD CAOSE.. ............................... .I

LAGS 211 NO. IN THIS INCREMENT To

LARUEST EkI. NO. IN THIS INCREMENT $a

ID .. .... .. . ......... .......................................................................................................................... ...........................................................................

TOTAL NUMSER Of E9UATIONS...........222

NUMSBER OF EQUATIONS IN BLOCK ... 9

NUMBER OF ELOCXB..................... 2

.......................................................................................................................................... ......................
NUNER of PRoISu. E CARO ..........

..

°..

....................... ................ ...... .................................................. ......... .............................. . ....... .............. .. ........ ............

.............................._........................_ _............................._................_._...._. ... .............._ .. ...._

...................................................... .......... ........ ............ ........................ .. .............. ...... ...... .... .. ........... .. .. ....... .. . .............



NODAL POINT FORCES (WEIGHTS OF A00ED ELEMENTS)

NP X*P0£CR Y-FOftCI

3 10 0 .0 20 0:

0. 0.

. 00

D0. 0.:

610. 0.

1000

20 0. 0

2S 0. 0.

20: 0 4'
2. 

0.21 0. 0.
26 0 0

24 0. 0.
25 0. 0

20 0 0

.. O...........R......................................................... .. .................................................................................................................

22 0. 0.

160.

17 0. 0.

42 0 0
443 0: 0.
4. 0.
46 0. 0.
46 0 0

44 0. 0.
46 0. 06 00

:2 0. 0.
£0. a'

5420. 0.

..70. 0.

52 0. 0.

N600. 0.

720. 0.
640. 0.
660.- 0.

66 0. 0.
70. 0

60 0.
7: 0. 0'
700

720. 0:

40. 0

16 0:
270 0.

70. 0.

7D0. 0.-

N600: 0 o
62 0. 0.

.... ....... .......20 . ........... ...... ..... . .. ... .. ......... .. ...... .. ...... ....... ...0.. . ............ ..... ... ....... .. .

.. .......... ......... . .... ......... ... ... ... . .. .. ......... .. ........ ... ... .................. .... .0. ....... .. .. .............

........................ .........................0...................... .... .. .... ..... ....0..... . . .. ... . ..... ... ... .. ...

.......... ......... 6 0 .. ....... .. ... .......... .. .. ........................... . .. .......... .....0... .......... . ........... ... ... ....



LOOAI CASE I T ITEATION 2

"P OKLTA-X DELTA-Y ORLIA-22 X.DISP Y-019F 22-ROTA? TOTAL P

1 .000 .0000 .0000 .0000 .00150 .0000 0000 1
2 .000 .0000 .0000 .0000 .0000 .0000 .0000 2

0 .0000 .0000 .0000 .0000 .0000 .000O .0000 10
7I .0000 OrO .00 .00I00 00 00
a2 0000 0000 0000 0000 .0000 0000 0000 a2 . . . .. . . . .

104 000 00 0000 .00 00 CO 000 10
11 .0000 .00 .00 00 000600 .00 i

t 00 000 000 000 .0000 .0000 .0000 1

14 .00 00 00 .0000 .00 .0000 .0070 16
is - .000 .00 00 -00 00 .0000 02 is
20 Oc027 0066 0000 2400 - 1075 0000 2600 20

22 -. 006 .0001 .0000 -. 0007 - .0012 .0000 .0052 22
in - .002 .006 .0000 -. 0006 -. 0011 .0000 .0227 2s
2s .002 .0057 .0000 00156 .011 0000 .040 24
20 -021 .0011 .0000 22002 .12 .0000 2.0 20

22 .0009 -. 0001 .0000 -. 0000 -.0022 .0000 .0022 22
27 -. 0000 -.0000 .0000 -. 0000 -. 0061 .0000 .0002 27

25 000 0000 . 0000 0000 0002 .0000 0002 24

2B .0017 .000 .0000 .000022 .0020 .0000 20122 20
27 -.0020 .0220 .0000 -.0200 .000? .0000 .4426 27
29 00 0761 0036 0000 - 0016 - 11 0000 0203 22

...2t2 ...... 66- .......0666...2 1 -........ w .......06 4 ......7 6o .... ..06 .6 ... W .... ... .4 7 ...... ...o ...... ............22..... . .. .. ....

34 - .0317 .0022 .0000 - .2123 .203 .0000 4412 20
25 - .0518 .0224 .0000 - .4269 .1611 .0000 .2076 26
2 - 0014 0046 0000 - S001 0164 0000 .0234 35

25 -. 090 -. 0223 .0000 -. 0026 -. 0804 .0000 .0102 26
26 -. 0000 -. 026 .0000 -. 0000 - .101 .0000 .01 26
34 0000 0000 0000 0000 001 0000 001 40

41 .0020 -. 0000 .0000 .0028 - .0100 .8000 .010 4

42 - .0274 .0122 .0000 -. 1892 .0066 .0000 .2006 42
42 -. 0613 .017S .0000 -. 4126 .1120 0000 .4275 42
44 . 0642 .0267 . 0000 - 4224 1236 0000 453 44..At........:60, .. ... :YK ........sid6....... 41f .... .......... ..4W6..................................
41 -. 0617 -. 0111 0000 -. 2608 -. 2874 .0000 .5327 44
47 - .0632 - .0217 .0000 -. 3174 - .2842 .0000 .5016 47
46 - 066 - 0242 0000 - 2166 - 2177 0000 4065 4z
43 - .034 *.0941 .0030 ''S.,6 - .2423 .6000 .2644 to

50 -.01 .26 .000 - .0000 -. 0604 .0000 .0606 to
-::.000 ::.002"l .0000 - .0006 - .0106 .0000 .0109 SI,

5 00 .0026 0000 0000 - 0062 . 0000 . 0062 12

64 - .0605 .01235 .0000 -.Safe -. 42 .0000 .5124 14
66 - .0909 - .0111 .0000 -. 2738 -. 1711 .0000 .6210 56
so - 0916 - 0261 0000 - 2206 4061 0000 $IS0 56S
57 - .0306 -.0577 .0000 -. 2430 - .3462 .0000 .6265 67
$a -. 0522 -. 1052 .0000 -.1210 -.2890 .0000 .2061 t6
Be -. 0041 -. 0365 .0000 .0265 -. 1046 .0000 fill1 69
s0 -. 0021 - .0013 .0000 -. 0052 - .0010 .0000 .0100 6 0

$1 .00 .037 .0000 .0000 - .0046 .0000 .0046 61
62 -. 0866 .0126 .0000 -.1654) .0067 .0000 .1652 62
as -. t@04 .0017 .0000 - .2240 -. 1461 .0000 .2773 62
641 -. 1666 - .0670 .0000 - .2344 - .2004 .0000 .3604 54
of -fait? .0006 .0000 - .2107 - .196 .0000 .2102 66
66 - 0162 - 2672 0000 - 0832 -26 0000 260 51
S7 -.0149 -.0449 .60150 -. 034.1 .123 .0000 .1431 67
to - .0017 -. 0004 .0000 . .0082 -.0068 .0000 .0114 so
66so 0 0026 .0000 .0000 - .0026 .0000 .0025 63

7 lO - 22 11 . 00 0 - 0266 0000 1321 70
........... ..........

72 -. 1427 ::.01761 .00 .04 .02 00 26 2073 3122 -070 00 .1 .63 .0000 .265 73
74 - 0301 - 2837 0000 -1022 - 714 0000 266 74
75 -. 0372 -. 0451 .00 .34 -10 000 .1%20 7
76 - .0064 - 0012 .000 - .007$ - .0040004 0102 76
77 .0000 .0027 .0000 .0000 . .0022 .0000 .0022 77

78 1649 0055 0000 -2014 - 0645 . 0000 2053 .. .. . .. .. .. .

s0 -. 2204 -. 0119 .0000 -. 2668 -. 1044T .0000 .23 s0
$1 -. 2600 -. 4791 .0000 - .2957 - .6240 .0000 .6174 &1I

62 5227 - 2606 0000 8641 - 2416 0000 3014 62
52 1.1579 -. 0501 .0000 1.1694 -.0549 .5000 1.1977 82
54 .0200 .1317 .0000 .0000 .1282 0000 .1242 840
as - .2019 - 05 .0000 . .2191 . .0842 .0000 23)6 63as - 2204 - 0076 0000 - 2262 - 023* .00 2366 61

as .9341 -. 0196 .0000 .6668 . 6727 .0000 1.1146 as
as 1.667& .0126 .0000 1.656$ -.0724 .0000 1.6606 63
s0 0000 2622 0000 0000 2728 0000 2728 t0
91 - .9019 .0121 OOZ50 -. 2016 .0521 .0000 .9031 Ts
82 - .4215 -. 7788 .0000 -. 4256 - .7756 .0000 .8576 62
52 1.2406 -.6420 .0000 1.2400 -. 9420 .0000 1.6676 62

84 17100 - 0411 . 0000 1 7100 . 0416 . 0000 1 7105.64

STRUCTURAL ESMNHTS - LINEAR ELASTIC

@Al6 ELEMENTS- - INTIRNAL MIMBER FORC2S

ELEMNPT No. AXIAL FORCE

INGREMENTAL VALUES
1 0842

...................T,.................. . .. . .. .
2 - .0026

4 -. 0043

7 .1*07
8 .0106

_____ 2114t
* .3914

. ..57.47 ..



... .2• •004

FOUR MODE SOLID ELEMENTS MODULI AND STRAINS (STRAINS IN PERCENT)

9L RLAS MOO NULK M42 SHEAR MOD POs$ vPS-X EP8-Y CAM-XY 3P,-1 EPS-2 GAMMAS EL

1 326.7 120.8 227. .116 .001 001 002 302 * 001 002 IYT!W4 32.1S 221 •112 •001 .007 ,011 .011 *.002 •013 2
2 £17.8 227.0 222.1 .118 .022 *•020 .017 .021 -. 028 .071 2
4 .7 17.2 .2 .434 1.337 -. 773 2.182 2.470 -1•231 2.713 4
6 .6 17.0 .2 .4i4 .187 .03 8111 4.801 2 781 i.532 a..... .................. .......... ... .............. ;V.......... ..............14 '7'74..... '"•I' ...... 1 .......V ............................................................
7 .7 13.4 .2 .492 -1.47 3.703 4.203 4.432 -2.271 6.80: 7

a .• 15.: .2 .404 *I1144 2.043 *.712 2.08& -1.1 1 2.276 1
* 413.0 23.0 186.2 .221 001 .120 017 130 -. 001 121 l10 463.1 260•1 I1•1 223& *•012 •201 .023 •206 "•014 •220 10
11 475 3 270.7 £311 .242 -•007 207 * 086 21: -,011 .2I2 11
12 $11.8 23.3 211. .209 •016 .0 *.012 102 BOOS .012 12
12 427 4 217.3.114.1 122. .001 002 *.001 002 001 .002 12

" '* ........... 4 : .... . ...... " - ....... Y'f ........ .' ...... . .....................
15 2.2 14.1 .472 1.47 . 1:138 4.4 1 2•727 -2430 ,1I77 1:
13 2.3 l6.8 .6 .472 2•082 "2.1I0 7.041 4.347 -2.344 8.711 16

17 1.2 16.7 .4 8 16.0 -. 214 8,640 S 131 . 3 & 1847 17
I1 , 3 17,0 .1 •.414 "1 . . ..3 131 7.4161.•221 "2472 1*710 13

1: .3 17.0 .2 .44 214 4.281 7.312 9 .132 -4.411 10.132 1
20 ,7 13.1 .2 .464 -2.44 .033 ::211 122 "1.201 ..222 20
21 . 17.1 . .2 434 -1.I1 .. 21. 2.320 624 -1 933 6.137 21

22 405.2 203.2 14.7 .230 *.009 .244 -. 122 .253 -. 022 .280 23
24 437. 210.0 112:2 .130 .022 .10 -.03: .111 .021 e0 I 24
21 40.6 223.3 136.3 032 * 001 0000 002 001 - 001 002 21
26 .0 .l .0 .416 .637 "1.01 2.773 I*37 "1.401 2.413 26
27 1:2 12.6 .4 .433 2.133 *1,710 4.3 2.141 "2.722 6 262 27
23 1.6 12.6 .5 .480 1.200 -. 12 .Sll I 333 * .071 2.121 23
21 . 1.2 11 4 .4 .481 .605 661 2.110 2 037 - 363 2 310 21

............... . . ........... . ... 4 .... .......... ............ ...........

21 .6 16.? .2 .414 -1 170 3.604 -1.326 2.711 -1.11 7.37 21
22 .6 13 4 2 .434 -2 071 2.342 -2.230 4 112 -2.232 3.424 2
23 .7 I1 7 .2 434 2 474 .343 463 1 300 -2 4&0 8 420 22
34 .7 17 4 . .44 ' I 6 4.217 .749 4.13 : .67 4.2 34
21 232.3 213.1 114.7 277 -.022 .101 -. 114 .40 .o21 .347 21
26 23.0 217.2 143.7 .113 010 .031 -.012 030 010 .030 26
27 1 4.0 0 43 271 .212 17,03 A 123 -3,243 17 044 27

" f i 11:4 ........ .g ....... - 7 '1 ..... " t* .... W .'14• f* ' '' '1' " d...... 8Y ...............
23 303.3 114.8 248.3 .111 -1 4 4.013 10.409 7 127 -4.713 11 .83 3
40 231.1 441.2 127.7 .23 "1 223 4.10 2.272 3 117 "1 142 6.710 40
41 407.6 446.7 193 2 220 -I 113 4 251 - S20 3 231 -1 864 • 383 41
42 11.3 33.* 4.0 .46 "1 770 4..1 -*153 4 Ill "1.77£ 6.30 42
42 11.3 233.6 4.0 .433 -I 312 4.027 -2.202 4 482 -I,3.6 3.448 43
44 703.3 30.0 277.2 .230 224 1.120 -2.139 2 442 -. 2S2 2.732 44
43 1037.2 666.4 461.2 .144 - .3. .04 01 03. -. 042 037 41
I k ...... 'i ' .... I dd.... .+ 6 ... ... d .... "63 1 ... .... .' dl ...... !1!i -- ".. ..fdi "'* '2 4 I N.. *' 1 -... 4 1 ... ...... ... .. .. ........ ........................ .... .........

47 .I 4.0 .0 .i43 30 -.254 2.727 I 427 -1,400 2.827 47
43 .I 4.0 .0 .46 0330 1.420 •.010 2.37 ".70 1.228 43
43 .1 4.0 0 .41 - 724 1.244 2 637 1 460 -1 370 3 255 43

SO . . 0 .4ll "l.231 1.107 2.271 6.l0l "l.173 1.473 30
1 1 4.0 .0 . ... -,I83 .124 -2.463 $ .273 *, 744 10.022 1

32 3251.3 34.0 243.0 .274 - 223 2.335 -. 206 2.877 -. 211 2.121 S2
32 333.2 132.2 231.2 .I73 - 0i6 .012 122 .073 * 103 .181 3

S: . . ....... I....... I ..... . ~ 4....... ......-• 4......... .. ... . .W U. .. .. . . 6 .... .... 6 .... : 4........ ... ........ .+ -...... ." 64 .. .. 4'142.3 3.... .2 ... ** . 5 2 0 :............. .. .................................

1 171.3 41•.7 63.1 .423 -. 03 .147 .802 .431 -. 237 .823 •
3I .I 4.0 .0 .413 - 442 1.00 -2.167 1.187 -1.02o 2.407 33
37 11.3 21.3 4 0 433 -1 430 I 220 9 112 2 773 -2 043 1 82£ I7
3• 1737.2 317.2 43.4 ,035 - 417 2.156 1.144 ".051 :.12 3.362 130 33 333.3 133.3 233.2 .204 -. 441 2.71: .102 2.770 -. 447 2.216 $1
10 £21.2 466.4 202.2 .2.2 -. 103 106 -•033 .117 :. .2223•0
II .t 4.0 .0 .433 .272 -. 3S 2.702 1.217 -I.403 2.807 11

'' - *'',?' "''--P%'*. o +, - • " '' * *"/ ,"%'"%"''%''"" '*'' +'



62 .2 4.0 .0 .43 .362 -. 242 6.826 23 -2.720 a.10 82 .1
63 11.3 38.6 4.0 .46 .263 -. 204 6.086 2.043 -2.068 6.111 62
64 .2 4.0 .0 .445 -. 26 9.212 19.820 4.412 3. &% 22.0S7 64
66 2 4.0 0 .4 6 *6.I64 22.680 -16.317 25.864 -1.029 23.902 S
66 .1 4.0 .0 .436 -4.467 1D.672 :84.120 61.006 -30.430 30.407 6s

314.0 .0 .430 .745 .708 2.407 1 46 "141 2.435 0

63 11.3 218.3 4.0 .4 .434 *$72 -1.247 .83 -. 1.73
70 11.1 398.6 4.0 .436 .08 .021 2.47 1..8 -1.282 2.848 7071 4.0 0 435 -11 718 IS.232 -22 232 22 861 -1S 3,1 .66 71

.. ..... 4 .. '4"' 'r"' "" ''.: 6"" v........................................................
740 .0 .4t6 17.6l -I1.12 -28.520 23.620 -17.020 40.210 72

74 .I 4.0 .0 .43 .464 -3.364 66.326 20.824 -26.224 67.144 74
75 I 4 0 0 43 -2 Ol 11 780 62 426 32 0so -2:.392 SO 452 75

7 .I 4.0 .0 .436 -17.514 20.362 -2.274 20.441 -17,141 44.420 75

77 .1 4.0 .0 .4 5 -7.617 11,67 -26.621 21.42 -12.562 2.23 77
78 .1 4.0 .0 .43s 21.11t -1I.787 3S.S06 21.713 -16.38 38.103 78

FOUR NOOS SOLID ELMINNTS - STRESSES

ILK SIGOX SIG-Y TAU-XY I,*I I *3 TAU'AX THtTA SIISl1G3 ... ..

I .240 464 .006 .464 .246 .113 1.44 1.377 .07: 1
2 . .25 . 62243 . .02 626 .252 . 126 5.227 2 075 0 8 2

1 f~ 5 ....................... S . .... .. . ............................
4 .277 .646 .006 .'42 .377 .086 1.774 1.448 1.660 4
5 .24 .2 .017 .527 .347 .0.0 6.10 1.16 1.72 5

6 42 $48 017 64 451 038 4 831 I 437 1 1$77 .11 .718 .0S .711 ,S14 .102 2.10 :.17 2. .

.31 7___1__0__8 .217 .808 ",001 .503 .217 .036 -.424 1.6lO 1.626 6

.223 1.022 .023 1.023 .222 .46 2.120 2.062 .207 
10 401 1 421 .OIl 1 440 233 20 2.829 2 all 231 10
"............. :.u .......... '. 1 ...... ..... ............ :'K ...... 4t A ......... u' k ............. ...................................................................

12 .27. .376 ".103 .8 .25 .271 ".388 2.521 .1!: ;2
13 .141 283 -. 002 .283 .41 .071 - 643 2.002 . 3 2
I4 1, 224 042 280 255 047 2; 783 1 12 025 14
15 .140 .20' .020 .210 .134 .028 15.323 1,S71 .756 I0
I6 .253 .276 .082 .220 .225 .042 28.564 1.378 .832 IS

17 .313 .35 .023 .802 .312 .045 1;.443 ;.2: .833 17
18 .262 48 .015 .460O ;IS .055 7 37 1.18 1 25 18....1 ...... ....... :.xx ............. :'XvX ............... 61 ................ 4.'i, ............. :.S& V .............. t'lM ........... Y _ A ............ f*7T 6 ...... i':16N .......t ....................................

20 .434 .823 .012 .617 .4.2 .052 6.118 2.252 1.241 20
21 .340 .443 ,003 .450 .223 .055 2.156 1.200 I 104 22
22 285 1 63 04 1 641 31 .640 3 765 4 547 272 22
22 .223 1.257 ".204 1.3 .231 .514 -11.676 4.1ll .228 22

24 .218 .620 -. 112 .866 .281 .218 -18.250 2.240 .1I10 44

25 .041 .032 .002 .032 .041 .026 .442 2210 .022 28
5 002 - 003 .000; 02 * 007 00: 68.911 - 215 -1 000 26

.*. ... ...... . I .I......................................,................

28 :111 .041 .02: .121 .020 .041 70.2231 37 . 0 28
22 .1 .212 .014 .214 .12 .042 8.711 1.670 .710 23
20 17 231 -. 002 .232 18 0 02 -1 623 1 581 1 046 20
31 .240 ,347 *.000 346 240 054 "2• 14 I.441 I•075-31
22 .212 .32 *,012 .321 211 .0i0 -. 241 2.522 1.12 2
33 .481 .:02 .002 .602 .481 .060 1.04 2.2; 2.207 23

6 02 .00- 26 .52 . 0 52 . 7 .1..2 012 31... ............. ........... ........... . . 6 ........... f - ............. . . . .........................................................
25 .0 ..248 ".026 248 .064 .013 -4.666 3.00 .078 3
27 .223 .032 -. 033 .214 .014 .102 -51.127 11.76; S.436 37
28 263 lO20 .027 .170 0i6 028 67 512 2 767 2 38
31 .220 264 .0: .2:; .1;4 :074 12.421 2.01 .443 35
40 .037 .231 .223 .210 -.022 .61 23.65 24 .344 -. 000 40
42 .083 .770 -112 .788 .075 .26 -6.265 10.8 2.527 41
42 -. 112 .382 .004 382 -. 112 .247 .463 -3.424 -1.000 42

43 -. 208 .370 -. 228 .231 -2310 .40 -IC.2 -2.2 -:cc 42
44 .207 1,3 -,202 2.363 .242 .80 -6.822 8.082 2.626 44

45 -. 241 .260 .244 .222 -. 273 .282 28.327 -2.142 -1.000 46
46 .040 046 .021 .064 .022 .021 41.028 2.44 .702 45
47 .068 .120 .22 .222 -.025 .:23 2.037 -8.606 ;.000 47
40 088 .283 .064 302 .071 125 24 070 4 233 2 202 48
43 .025 .214 *.112 .253 -. 004 .170 -11,442 -10.262 "2.000 45
50 .222 .375 -.082 .30 .238 .03 -28l. 428 1.172 .26 31 0 *0
52 .272 .860 -. 100 .820 .242 .13 -16.854 2.603 .661 61
82 - 03 2 408 -. 267 1.43 - 080 .122 -3.61 -1.248 -1.000 $2

.:b ..... .. .......... y......... ~ 4...................... ..... ..........
54 .022 .052 .24 .172 -. 078 .12 42.622 -2.200 -2.000 4
66 -. 020 .42 .028 .244 -. 022 .226 1.380 "7.422 *1.000 65

Is -. 0404 26S .002 .25 - .044 14 401 *6 464 -t 000 B8
57 -I,41 -,17 .123 ;.21 :;1277 2 *17 ,43 -;.000 57
5 -2.54 2,437 -1.803 .258 -2.231 2.?77 -21,717 -. 423 -1.000 6.
53 -2.130 .206 1.877 12.27 -2.212 2.224 2 775 -. 286 -2.000 53
60 -. 26 264 *,207 428 - 412 426 -14 884 -I 012 -I 000 60

... ..... ....:3 !A. . .~,A ............ .. ........................... .......................82 .252 .123 .24 .276 .008 .124 47.,76 46.652 .6.3.4 62
62 .052 .122 .42 .74 -. 466 .40 10:.4 -,1.47 -2.000 82

84 .409 .12 .122 628 .222 262 -20 070 1 1 242 84
66 .714 .71i *.008 .757 .726 .021 -10,435 2,013 .022 66

66 .468 .502 -. 025 .323 .446 .023 -;2.2S .275 .0 6 as
67 .262 .24 .023 .240 .248 .047 -14.822 1.385 .142 67

.021 .035 .026 .047 . 022 03 24 102 *2.032 -1 000 68
.... ~ ~ ~ % -* -1t2......... yYi............ ......... 1 ......... .......... :f¥........ bi .....tI*i ........ ' i2......... : t "' ................................................

70 .474 .5T .017 .02 .443 .077 23.S12 .42 .122 70
71 .02 .244 -. 003 .346 .200 .023 -11.546 2.152 .06 7
72 448 488 - 020 486 440 02C -22 I2 I 227 047 72
73 . 288 .282 82 01 .237 .273 .023 $2,351 1.086 .032 7374 -. 208 -. 205 .023 -. 278 -. 228 .028 42.318 .766 -1.00 74

75 .257 .28 .021 .257 .248 .026 27.345 2.243 .06. 76
78 . 60 636 - 001 I5 520 020 - 34 2 106 039 76

Nt.. . .6 . 3* . 5 . . ... .. 64- ...................................
78 .244 .222 -. 004 .245 .220 .007 -74.301 *..Q3 .023 74

..

...*. ............ ............................................................................................................

*1
.. ......... .................... ..... .... ......



PROGRAM4 SSTIPN

.........

..... .. .... ... .. ... ......... ....... .. .... .. .... .. ... .... ... .. .... .. .... .. .... .. ... .. .. ... .... .. .... .. ...... ...... .... ... .. ... .... .. ...... .. ... .... .... .... ..... ....

......* * 1..................................................................................................................................
RS

9 SSTIPN: I LAYER OF GEOTENTILE. P2I000 PPI. T.1000

TOTAL NUMBEROF NOOKS ....... INUBR OF EAR lEMNT
NUMBE:R OF DIFF. ARMATEIAL

NUMBER OF INRAC ELEMENTS ------.

NUMBER OF INTERFACE MAEL S.......

NU0E OF ELERF"MENT IN FOUNOA T PAT.

NUMBE OFND E INMOATIONS..........

NUMBER OF PREEIT3I ELEMENTS .-- 2

NUMBER OF PREE.XISTING .O.........

NUMBER OF LOAD CASES.................... 2

CAL ING FACTOR................ 00000

ATMOSPHERIC PRESSURE -- 1.06400

.... ... ... ... .... ...M. .... .... ... ... ... .... ... ... ... ..... .. ... ... .... ...... ... .... ... ... ... .... ... ... .......... ... ... .... ... ... ... ... .... .... .. .... ... ... ... .... ... ... ... ...

INCREMENT NO., 2 PUT ON LAYER NO. I

0INCREMENT NO. 4 PUT ON LAYER NO. 3

"T~e~mmlil lidt w ~......... . . ................................................... ............ ................... ... ......................................

INCREMENT No. I PUT ON LAYER NO. S

INCREMEINT NO. 7 PUT ON LAYER No. B

INCREMENT No. a APPLY LIAO CASE 2

.......... ............. ........ .......... ..... ............... ........ ................ .. ..... ........ .... ... .. ..... .. ..... .................. .. ............ ............ .... ................ ................ ........ ...



NODAL POINT INPUT DATA

NODE NODAL POINT COONDINATES B.C. CODE
NUMBER X-ORD YORD X Y zz

1 000 000 I t 1
2 0.000 .000 1 1 I
3 20.000 .000 1 1 1
4 30.000 .000 1 1 1
S 38.000 .000 I I I........... 9 ........ 4.f.*bb ............... 66 ............................. f ......... v I.... .............. ................. ................................... .................................................... .. ............... .. ............................

7 0.000 .000 1 1 1

64.000 .000 1 I I __

13 30.000 000 I I 2
I0 10.000 .000 0 0 0

11 .000 .00 0 0 0 0
12 2.000 .000 1 1
13 4O.000 000 0 1 1

20 50.000 4.000 0 0 0
21.54.000 4.000 0 0 0
17 30 000 4 000 0 0 0

24 34.000 4.000 0 0 0

25 52.000 4.000 0 0 0 _________________ _________

26 SO.00.000 0 0o0

21 4 000 4.000 0 0 0...... . ..... W' bbis ........... If.u 6 ............................. .... 6 ....... 6 ................................ ...................................................................................................... ........ .......... ................

23 80.000 0 0 0
24 70.000 .0000 0 0 0
21 82 000 4 000 0 0 0
22 to.000 7.000 0 0 027 ,4000 7.01
25 10.000 7.000 0 0 0
26 20.000 7.000 0 0 0

. . . . . . .............. ......... ......6..................................................................................................................................................................
26 60.000 7.000 I 0 I
34 .000 7.000 0 0 I
33 3O.O00 07000 0 0 0

34 20.000 7.000 0 0 0

3 30.000 10.000 0 0 0 .
44 25.000 10.000 0 0 0

37 74,000 7.000 0 0 0
..... ... : b ......... .? ............. ................ ......... 6 ..... .. ; ................... ............. .................... .. ...................... .. ..................................... ..... ..........................................

3 60.000 7000 0 0 1
40 .000 10.000 0 0 1
41 10 000 10.000 0 0 0

43 2.000 10.000 0 0 0
44 30.000 10.000 I 0 0
62 42.000 10,000 0 0 0

......... X f ......... 61 '664 ......... | 6 .............................. . ...... ..........................................................................................................................................................................

47 04.000 11.500 0 0 0

45 60.00 10.000 0 0 0

57 65.000 101000 0 0 0 ________________________

so 74.000 10.000 0 0 0
60 52.000 10.000 0 0 062 42.000 12.000 1 0 0

64 64.000 11.000 0 0 0

2 :0.000 1.000 0 0 0
65 66.000 12.000 0 0 0

67 68.000 11 S00 0 0 0

67 74.000 12.000 0 0 _________________________

2.000 11.00 0

63 10.000 12.000 1 0 2

70 46.000 14.000 0 0 0

$ 71. 0.000 14.000• 0 00

72 65.000 14.000 0 0 0

74 66.000 14.000 0 0 0

17 74.000 14.000 0 0 0

To 1.000 13.0000 
0 0

77 30.000 14.000 I 0 I

75 60.000 15.000 0 0 0

75 54.000 14.000 0 0 074 6..00.....
7I 74.000 14.000 0 0 0

-- 4T ll7. O00 14.0 =• -3 0•

72 74.000 :4.000 0 0 0
71 .0.000 10.000 0
71 64.000 15.000 0 0 0

71 $4.000 11.000 0 0 0

57 66.000 15.0000 0 0

.2 74-:O 1 . .. .. 0 0 0
52 82.000 16.000 0 0 0

4 60.000 11.000 I 0 I

I2 4.000 27000 0 0 0

32 a .000 
0.000

17 II.000 7.000 0 0 0
..... . ..... f. * ' 66 .... ... ' ' 6 .............................. is.. ......... ... ................... ................... .............. ...... ............... .......... .......... .......................................................................

$4 52.000 17.000 0 0 0
:11 I00 17 00 0 0 0

4 1.00 17.00*0 a 0 055 60.000 27 000 I 0 1

....

.... ...... .... ..... .-".

.. ...*. ....................................... ............ ............. ....................................................

............. ......... ... .. ..... ... .... .. .......... ..... ... .. . ..... ... ..... ........ .. .... ... .. ... ... .. ... . . ... .... ..... .. ........ . . . .. ..... ... .... ... .......



STRUCTURAL ELEMENTS - LINEAR ELASTIC

0 AR ELEMENTS ...

MATERIAL MUMmER E AREA WKIGHT/LENGTH

.................... i ..................................... ................................................. Y 0'bb ..................... 6 .......................................................................................................................................

ELMT CONNECTED NODES MATL
NO. I .J NO.

I 43 44 1
........ 3 ....... at ............ ............ ............................................................................... .................. ............. 

2 45 45 1
4 46 47 1

£ 47 46 I6 44 45

7 34 35 1
7 45 50 I
a so 1 1

. .. ................ .. .......... 61 ..................... i ..................................................................................... ................................................................................. ..........................

SOIL MATERIAL PROPERTY DATA

............................................. dUM .'f .."' Md t .......................... M CK'"...'Md f ........... T M M "" ................................................................................................

MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONENT C PHI OPMI KO

I 0660 6000 00 Sa0 Boo 1o 00 00 g0 00 3s 00 00 so
2 .0530 40.00 .300 .. 00 30.00 .500 .05 .00 .00 . 0
3 .0800 1000.00 .400 .700 5O0.00 B00 .50 40.00 .00 .0

FOUR NOOES SOLID ELEMENT DATA

ELET CONNECTED NODES MATL ELEMENT CENTER COORDINATES
NO. I . K L NO. X*ORO Y-ORD

1 1 2 11 14 3 5.000 2.000
2 2 3 15 1 3 15.000 2000.... ... ..... -...I f . ... f ..... If ..... ....... ts...66 ............... E'.6 6 ................................. .............. ....... .......... . ..... ................................ ..... ....................................................

4 4 5 1 17 2 22.000 2.000
5 6 6 I1 17 2 3•.000 2.000
a 7 20 16 2 46 000 2 000
7 7 & 21 20 2 52.000 2.000

• 5 1 22 21 2 g5.000 2.0009 • 10 22 22 3 62.000 2.000
10 10 11 24 22 2 70.000 2000

. . . .. . ... 16 1 ..... If......... t; ._ bd ........................ ......... .....
12 12 13 26 21 2 3 6.00 2.000
123 14 1S 26 2 2 3 .0 .0014 I4 16 25 28 3 1.000 11S0
14 is is 29 28 2 is 000 S oo

Is ,. ,7 30 2, 2 2.:000 .
I, I7 IS 21 20 2 32.000 6.50
17 1 1 22 31 2 .6.000 6.100
16 18 20 3 32 2 48.000 9.600

19 20 21 24 32 2 5.000 6,00
20 21 22 31 24 2 ,.000 5.600
2, 22 22 . . 2 62.000 $.0
22 23 24 27 3 3 7.000 0024 26 . 2, 2 2 6000 550
2 27 26 4, 40 3 5000 6.500

26 26 23 41 2 1000 00
27 25 20 43 42 2 21.000 6.500
2 20 21 44 43 2 22 000 5.60... 2"0' If.. AT""' ..... 1 ..... ........ 6U .............. ' 6 ................................................................................................... ................................................................
30 22 32 46 45 2 46.000 8.00
31 2 34 47 (5 2 52.000 8.600
32 34 35 46 47 2 65000 6600
33 3 25 45 41 3 62.000 6.50
34 26 27 10 41 2 70.000 I.500
31 37 26 61 60 2 7:.000 .50

S26.25S 62.11 2 66.000 6 600~. .... .. If...........
36 44 41 54 52 31.000 10,710
26 45 46 55 54 I 45.000 10.710

40 46 47 56 66 I 62 000 10 710
41 47 46 57 15 I 55.000 0.750
42 46 45 66 17 1 •2.000 10.760
42 46 50 56 16 I 70.000 10.750

..v ....... It.........#.i ........16 ..........I....................................................................46 53 64 62 12 I 40.100 12.210
47 64 15 62 62 1 46,000 12.210
4911 66 64 63 1 12 000 12 260
451 5S 57 65 4 1 1I,000 12,250
$0 67 56 7 I6 I 62.000 12.260
II 1 5 67 s6 I 70,000 12,210

i ..... h8 i..... ... . .-o .....1.2o....
14 62 63 71 70 1 47.000 13.500
S 62 64 72 71 1 52.000 12.0
66 64 65 72 72 1 :6 000 12 So0

S7 5 66 74 73 ; 12,000 13,500
• 64 67 7S 74 I 70.000 12.600

I8 67 66 76 75 I 76.000 12.600

60 66 6 7 76 1 6s 000 1. 0.oI.' id ............ + .... .
62 71 72 76 7: 1 62.0 14.•oo
62 72 72 60 76 I 6•.000 14.100
64 73 74 61 so I 62 000 14 S00
55 74 76 62 61 1 T0.000 14.100
66 71 76 62 62 I 76.000 14.100

67 76 77 64 63 1 85.000 14.60066 75 75 66 86 I 62 000 16.600
... 9 ' ¥ ... 6" ' ,...+ . . .. ..........I ? 6 .... ... .... ic -+a ... ............ ...... .. ....... .. ....... ... ..... ............. ...................... ..................................... ..................... .............

70 t0 1 07 a6 I 62.000 16.500

72 2 62 66 687 76000: 15100
71 S1 S2 46 67 1 70.000 16.10073 82 84 50 ii 1 61.000 I$.100

74 66 86 •I 1 I 17,000 1$.$00
76 66 87 62 31 I 62.000 10
75 67 5I 52 62 I 70000 11 00
""If'""' . ..... " ...IV . 4 . .... 1 .......... 6 .. ............. . .. . . .. . . . .................. .:.6
78 so s0 51 94 I 6.000 16.100

CONSTRUCTION LATER INFOR4ATION

; .r " *: "££+.+2 . -. .'. -. '-". "'..-.. ... ..." .'""2 " - -. ' .... " .+ " - "*.' " "* -"" *j" I ." " " V"-



ir,

,,................ *.... .. o................ ............... ............................................. °......... ........................................... .............. . ° ................. ................... ................ ........ ....... °.......................

$STIPH: I LAYER OP GEOTETILE. PolO00 PPI. T7.00

S .A. .. ............................ .. 2 .

. . ............................................. . . . . . . . . .....

LARGEST RLE. MD. TO THIS INCREMENT 79

LARGEST 0 P NO IN THIS INCREMENT Se

.AN. W I TH -........ ..................... ... ...........................................................................................................................................................

TOTAL NUMBER OF ROUATIONS ......... 222

NUMuR OF IOUATIONS IN ELOCK. 4

NUMBER OF BLOCK .................. 2

................................................................................................................................. . ..... . .........................

I.. ml or PRESSUR CARDS .......... O

................................................................................. ............................. ...................... ...... ... ................................... .................... ... .... ......................... ................ ........ ...........



NODAL POINT FORM~ IWKZONTS OF AODS ELEMENTS)

NP XFrORCR YFOftCR

0. 0.
20 0
J. 0.

40. 0. ...

10.0 0.

8l0. 0.
S20. 0.

1230 0... . 0
Is20 0.

140.

20 0. 0.

240. 0

200, 0

220. 0.

220. 0.

240 0

4t~ 0.
4270. 0

00. 0:
41 0. 0

S~0:

40 a 0.

4N0 0.

63 - 0.

12 0 0.

66 0. 
0

00: 0

300 0.

£2 0 0.

740 0
710: 0
7260 0

70. 0

7680 0-

700. 0.

70. 0

760: 0

74 0 0.

760 to

600'2 00 0

?a20. 0.

. ..4......................60............ ........... ....... .......... . . .......................................... ..................

.. . .. . .. . .. .. . . .. . .. .. .. . .. . . .. . ... . .. . .. . . . .. .. . . .. . .. . .. . . .. . ... . .. . . .. .. .. . . . .. ... . .. . . . . . . . .. . . . . .. . .. . .. . .. .........___ ..........

.. .. ... ... .. .. .. .... .. ... ..... .. .. .. ... .. .. .. .. ... . .. .. .. ..... .. .... .. .. ... ... ... .. ... ... .. ... .. .. ... ... .. . .... ... .. .. .. ... .. .. ...... ... . .. .. .. ... .

., -p.



NP DELTA-X OBLTA-Y OELTA-ZZ X-01sp Y-OSP ZZROTAT TOTAL NP

1 0 .0000 .0000 .0000 .0000 .O' d i
2 .0000 .000 .00200 .0000 .0000 .0000 .0000 2

4 0000 .0000 0000 0000 0000 0 000 .0000 4

6 0000 .0000 0000 0000 .0000 0000 .0000 a
7 .0000 .0000 0000 .8000 .0000 .0000 .0080 76 .0000 ,0000 0000 ,0000 .0000 .0000 ,0000 8T___________________________

1 000o .0000 oooo .ooo .0000 .0000 .0000
10 .0000 .0000 0oo0 .0o0o .000 .0000 .0000
41 .0000 .0000 .0000 .0000 .0000 .0000 .0000 11

12 0000 o00o 0000 .00 .000 .000 .0000 12

i4 0000 .0000 0000 ,0000 -0000 ,0000 0000 14
Is .0000 .0000 .0000 *.0002 -. 0001 .0000 .0004 Is
I2 0000 -0 00020000 0005 0007 0000 2011 20
17 .O ".000 2000 .00 ..005 ".0027 .0000 .0094 27
I2 2 .0211 .002 .0000 ".0417 .0093 .0000 .214 16
21 .:xgO 0001 .0000 01374 - 0141 .0000 .oil 2I
20 •0240 - 00 . 000O -.2213 . 1277 . 0000 2616.20. . . . . . . . .

.000.. .. 60 9035. 4 003 w2
22 .000C .000o 00 0 -. 000 -. 003 .0000 .0054 22
22 - .0014 -. 0021 .0000 .,o0o7 -. 0052 .o000 .0052 22
24 0005 * 01 0000 0013J . 0111 0000 0122 24

=I "00 ".0I 0000 .08-25 *.015" '.OO00 .0011 25
46 .0008 .0005 .0000 .0000 ".0023 000 .ojJ 26

27 .0000 .0003 .0000 .0000 .0002 .0000 .0002 27
26 .0000 .0400 0000 -,000 * .0004 .0000 0006 26
0 -. 02 1 .01 00 -.211 .0... ....o. .35 ..

21 -. o021 .O051 .00o0 -. 50 .l14 .00 .8470 31
22 - 0722 0022 )00 1 2 1220 000 .11C1 32.03 O0O -*.0052 .0000 .4515 -.2520 . P00' .5255 33
24 * .011 -. 0047 .O00 - .253 -. 2105 .0000 .4172 24

31 -.0134 -. 0272 .0000 -. 2555 -. 1952 .OQ0O .3;47 35
32 * 001 s 0014 0000 0005 -.0141 .0000 014 178

25 .0027 -.0028 0000 .0024 *.010 .0000 0104 32
31 .0000 .0021 0030 .0000 -.0077 .0000 .0037 31
40 0000 0000 0000 0000 0002 0000 0002 40
41 '.o00 ' .000o'' .o000 .. 0002" - .0005 . 00o .o0V" -41

42 -. 0;5 .0125 .0000 -. 2005 .0021 .O00 .2224 42
423 -*.06 .0111 .000 -.5254 .1721 .00oo 31 42
44 . 0762 .0106 .0000 - 5272 0552 0000 .5361 44
.. . .07 1 -.0048 .00 0 -.426. .... 3. .0000 ....1 48

47 *.'; -. 0001 .000 -. 2571 .. 1. .0000 .1370 47
45 - 0:21 - 0252 0000 • 2037 - 327 OCO 4471 45
41 ' +.055 - .0174 .0000 .0 ..2483 ... " 2811" 41
SC -. 0021 ".0311 .0000 ".0314 -. 0117 .000 .0171 :0
SI .0005 -.0031 0000 ".0120 ".0122 .0000 .0075 51
.2 0000 0027 0000 .0000 - 00543 0000 0054 2

54 -. 077 .00.. .0000 .... 00 .. 424 .0000 .. 072 4
55 * .071 -. 0050 .0000 -.2713 .. 657 .0000 .1288 65 7

56 - 0764 - 0008 0000 -. 20.1 * 4176 0000 .5175 55
57 - .Oii -. 0271 . .. 0000 -. 230 -. 2544 .0000 .4a9-56 :7
5o -. 0451 -. 1@51 .0000 -. 1O5O .7I5I .0000 .2075 5,
58 -. 0051 -. 0252 .0000 .0257 -. 1045 .0000 .1108 58
50 -. 0021 -. 0011 .O000 - .0042 *.01 .000 .0105 I0

6, .0000 .003: o.00 0000 .0050 00 .00,3 51

82 -. 0752 .0024 .0000 -. 15 -. 0052 .0000 .1711 52

13 - -.010 -.0071 .0000 .1552 -. 1522 .0000 .2418 62.4 *.0:4 .0002 .0000 :.171 : ;.2172 .0000 .221 4

15 -*.051 .0027 .00000 :.1707 :.2;5 .0000 .2711 5:80 - 0128 - 2525 0000 * 0555 - 2575 0000 4022 155

17 "-.0131 -.0143 .0O00 .0314 -. 111 .0000 .'1432 "17

55 -. 0071 -. 001 .0000 -. 0015 -. 0072 .0000 .0113 N5
5 .0000 .00217 .0000 .0000 .0028 .0000 .00;8 as

70 . 054. - 0002 0000 -. 11 -. 0459 .0000 1 0 70

72 .. .0.. .. 001. .0000 .. 7.. .. 124 .0000 .23 7y

73 -. 0541 -. 0040 .0000 -. 1415 -. 1774 .0000 .2211 72

74 0412 " 2541 0000 110 - 2755 0000 2843 7475 -,0350 ".0445 .O000 *.011 +'.1113 -- To.00 .1522 75

76 -.00s ".0015 .0000 -*.002 - .006 .0000 .0107 78
77 .0000 .0021 . .0 .0000 -. 002 .0000 .0026 77
7 - 3 003 0000 - 1210 * 017 . 0000 1111 75
.If " b ... ...... -dO ...... ..... ... .7 A &bb ............ . . . . . . . . . . . . . . .
Sc -.I01 .0121 .0000 -. I 5I - .0217 .0000 .6212 60
52 *.0751 -. 6111 .0000 -*.1275 - .5725 .0 0o .6455 1
.2 2275 - 2181 0000 2N55 - 240 O0O 4501 2
:1 ... I1 ' '.5000* .1:77 '-.0115 o000 .1111 62
54 .0000 .1118 .O00 .0000 .11i0 .0000 .1110 54 L
56 -. 1417 .0022 0000 -.1111 -. 0275 .0000 .1511 85

:5.- 507 .::12 D000 522:: .06T: 10 2411 4o47 i, oo 2t +,, oo ...... a.b. 0+ ...... .. . .. . .. . .
It... ......... I N )& .......... nv' b4 ........... d u6W ......... . 1 I w ........... ': 'a rd ........... :'Obdb .........19 1 .... ................ ............... ........................... ........... ....... ...... ..................... .

as .3271 -.6172 .000 .2614 -. 6707 .00 .7272 4_
as 1.2707 -. 05i0 .0020 1.3211 .10o2 .0000 1.2111 5

to 000 3224 0000 0000 2321 0000 2225 .)"-I ".4255 .0517 .3000 * .4255 .'017 .0000 -4- 5 " -1 S

52 *.4252 -.5254 .0000 -*.4252 -.454 .0000 .5755 82
53 .321 -. 2450 .000 .3565 -. 5650 .000 1.0121 53
14 1,2722 - 1207 0200 1.273 2 1217 0000 1 27S 14

.................. 4 . .. .. .. .. .. ..

5 STRU'.TUXAL RLS6IINTS - LINEAR 91iAfric
... . ... . ............. .................. ........... .. .. .. .. .. . ........... ..6 6 .......... ....... ...... .. ..... ...... .. ........ ................ ........ .. ... ... ....... .. . . .............. ... .... .......... .. . . ... ............... .

.4

IAR ILIMINTIS--1:TIRNAL Mo14IR FnRCES

EMIIMT NO. AXIIL PORCZ

ZNCRZMRNTAL VALIS

................................................ :66 l ............. ................................................................................................................................................................................ ............

4 -. 000
_____1 - 0251

7 
.2071

1 .013. 2"

.. ... pX " M- .. . . .. . . ' ' ' ........................................................ ....................................................... ........ .... ... ..... .... .............. .......... .. .......... .. ....... ........ ........ .... .. .,
1 *Y~~*VLL~5 -. 0017 /

-.0N'
3 2722

4 
:.4413

I .1177
7 .4 tl,.

-2425 2 A--_



• .0654

I .444

0

0 OUR NODE SOLID ELEMENTS M3DULI AND STRAINS SITRA|IS IN PERCENT)

EIl ELAS MOD BULK MOD SMEAR MOD P01$ EPS-X EPS*Y OAM*XY UPS-I EPS*3 GAMMAS ELE

2 520 4 323.1 226 1 111 002 002 005 @04 -001 O05 1 __________________

- 2 125.2 335.1 25.5 .154 .002 .010 .017 .01| ".002 .01312
2 485.5 706.3 210.7 .150 .025 -. 021 .065 .041 *.041 .082 3
4 .7 27.3 .2 .414 2.033 -,712 2.732 2.58l "1.21i 2.10i 4

S2...... . 7 0 . .2 454 580 084 5 740 4,525 *$,811 6 751 1
..... .................. . 4U............. ................. ...... ....... ... ............ .......... ...... .. '".. . . .. . .. ... ........ . ....... . .......................................................... ........... ..

1 .7 2S,4 .2 .4O3 -2.552 2.il5 4.211 4.4El "2.417 I.535 7

1 .5 25.7 .2 .464 -2.250 2.041 -.704 2.071 "1.211 2.257 4
• A4 2 224 4 262 6 227 *001 222 020 222 * 002 225 5 I ___________________

I0 "" 2EV. 350. 2"511.6 .227 *.013 " 204 .025 .205 *.014 .214 10

22 471.6 270.5 2,2.1 .242 -,007 .205 -,012 .212 -. 025 .221 11
22 10. 5 35. 0 2 ...2 .205 .015 .036 -. 04. ..02 .006 .0.4 12

13 444 2 252,2 117 6 22 002 @0' 002 002 002 002 12..... .................. .................. .............. . ......... . ........ ....... ....... . ... . ...... . .. ..... .......... ....... . . .. .........................................................................

11 2.0 24.2 .7 .476 1.611 - .552 5.801 2.515 -2.215 6.774 11
51 2.7 26.5 .5 .442 3,: -2.425 20.412 1.411 -5.522 22.122 26
17 7 25 4 2 452 2 23 011 22 240 5 262 "4 111 22,202 27
11 .5 27.0 .2 .434 -1.562 3.255 5.574 5.571 -4.111 5.555 11

21 .5 27.0 .2 .454 -2.109 4.415 1.171 I.501 "4.741 11.247 21
ii20 .7 21.2 .2 ,414 -2.605 5.224 5.167 1.222 "2.612 5.3 20

22 ...... .......................... . .................................. ........................... ..................................................

21. 2 7 2 2 454 -2 620 3 22 2 177 2,750 -2.067 5:•76.21

...... . ... .......... .... .............. ......... ........... ................. .. I ....... ; ...... ....... .. ..... . ........... ...U ........ ........... .. .......... . ......... ............. . ........ ........... ...... ...... ................ .......

2U NODE S 04.5 264.4 .220 - 006 .240 -. 212 .253 -IN21 .274 22
24 412.6 207. 250.6 230 .020 .10 -. 057 ,112 ,020 ,03 24
21 406 a 222 5 27 0 062 - 002 000 002 002 - 001 002 21

25 .0 .2 .0 455 2.025 *'.5ll 2.202 1.121 -2.2G4 3.132 2--
27 .4 3.6 . 1 ,414 2.01 -2,417 2.127 4.215 -2.076 5.002 27

23 . 5 2. 5 . 7 .4 1 2 1 .2 0 2 - .0 1 2 2 7 65 1 . 4 5 -1 . 6 01 . 31 7 2 6
29 6 2 1 1 2.5 50 . 063 2 260 2 855 2 252 - 306 2.070 23

32 .5 21.5 .2 .454 *.774 .723 - 67: .71 -1.754 1.552 22

22 . 1 2. .2 .484 -22&7 4.071 -7.220 4.21 "2.276 5.4a 1 2

22 7 17 7 2 434 -2 1 1 217 1 50 5 161 -2 .17 4 653 :3e34 .7 7."4" .2 .4.4 .75 - 4•4 20 1 77 4 * .I00 54 51 24

256.6 253.4 112. .277 -.220 ,170 42 340 -,110 .17 23

25 264.5 226.5 246.9 117 -.050 .122 .267 .262 -.052 .254 36
22.8 31:4 455.211 255 27 260.1 6 . "3 422 27:23 17

31 4 2. 2 412.2 212. 6 23 "l. 5i 6 23 2 .0. 20 7.048 "4.02 5 2.022 31

AO 222.7 425.2 73.4 407 -2.525 5.275 2 235 5.15 2.l"721 7.752 40
I1 246 1 44 5 21 314 4 2 147 5 121 - 026 5 0 00 00 502 7 013 4
4 2 0 4 . 1 4 2 2 . 7 7 2 . 1 ,4 7 0 " 1 . 6 3 4 .f10 " .142 4 . 5 1 6 - . 61 1 .2 4 :

4 2 1 . 7 2 6 . 5 4. 0 .4 ; "j .; l2 2 . 5 51 : .7 7 2 4 ..4 2 :2 . 10 0 1 . 42 43

44 675.7 557.6 255.5 .276 .211 1.31 -2 23 2.43 -. 202 2.72 44

1 077 57 47 2 14 - 0 2 . 043 3 11 7. 0 - 42 5 2

.. ... .. .. .. ..... 4 .6 .. ..... . .V ...... ....... .I N ... .... .... ... ...6 .. ... .......... I. .. ... . 11 1.5 1.. .... ... ..,-A lo 1 .... .. "*1 " " '... . . . ..... .... .. ...... ... . . ... .. ..... ..... ... .... .

:* 0 2::2g:; 26n4

47 .I 4.0 .0 .465 -.010 .152 724 427 -. 201 .732 47
45 65.5 405.4 21.2 .454 -. 224 .241 622 .406 -. 476 .687 46

42 2 4 0 0 465 564 - 042 700 222 - 742 674 40

20 . 4.0 .0 .435 ;2.082 63 I 311 4 7 .20 7.:27 2 :
2 .2 4.0 .0 1435 -,575 4.217 -2.226 3.441 -.700 10,142 31

52 521.5 554.1 24:. .27 1.212 2.072 -. 20 2.855 -. 20 2.141 52

2 I. 17 7 28.0 40 - 06 07 12 010 - 220. 110 12

" 1 . ......... .. .....'If ... . ... .. r c .'16 .... .. ........ .... .. ' 7 .. . .. ......... ......... . ......... . ..Y ....... v '' 7 . .... .f ....+ .... ... . .. ....... . . ... ...... . .. .... ... . . ..........

55 22.3 3IS.$ 4.0 .444 -. 072 .0 4 2.465 .758 -. 726 2.404 55

56 1.3 235 5 4 0 .495 -. 142 .041 -. 229 .1l -.:4 2 0.7 34

5 7 2. 3 265 6 4 0 465 - 822 706 4 565 2 256 -2 482 4 542 .? ____________
2II'" 1412.1 1 3I r7 - .1 -.1T ". 1 2 " 2. 73 .A6 Ia2a

5 2 576.2 2.2 11.2 202 452 2.605 .081 2.507 -.412 3.261 51

10 10. 1 11122 .24 -*.104 .20' -. 09 7.07 - 227 230 10

51 .2 ..0 .0 .45 .257 -. 01 - 02 .2 021 .271 30

2' 3 7& 407 -1.3 5.7 2 29S-~Y



62 276.8 422.4 101.2 .32 .141 -. 072 .327 .230 -. 161 .30 62
62 .1 4.0 .0 .411 6.047 -4.676 24.55 13.912 -13.141 26.12 63
64 .1 4.0 .0 .46 -. 160 6.216 $7.16 32.206 -29.07 5•.20 64
of 1 4.0 .0 .466 -S.126 24.494 1.532 24.C63 -6.326 31.328 as

of .1 4.0 .0 .46s -4.6$0 1112 -99.24A 41.13 130.411 72.32 as
17 1 4,0 0 411 6 1 1 -3 010 -91 417 27 704 -24 26 2 23 67
ex 11.1 311.1 4.0 .4S1 .20t -.225 4.491 2.314 *1.411 4.993 as

so .A 4.0 .0 .466 10.421 -. 303 -2.661 10.72• -.210 11.33 as
70 68 410.0 24.1 466 -. 013 .114 .020 .116 -. 016 .131 70
71 .1 4 0 o 4•S -10.824 19.243 -3.891 19 401 *10.127 30,124 71

...... ................. ... ... ..... : .........4. 401"" l"''' .20'126. 7................ ............................

73 .1 4.0 .0 .486 14.751 -6.272 -22.042 1.176 -12.6S7 31.873 73
74 ,:: 0 .465 6.65 -. 262 -6.342 11.07 -2.410 11.501 74
7 126 6 414,2 47,1 .443 -. 031 tIt 047 120 - 034 164 76
75 1 4.0 .0 .466 -10.62 16.16 |S---2 .03 11,.111-2 *6.2 6 76
77 .4 4.n . 6 4•6 -12.766 20.226 -10.893 21.100 -13.663 :4.713 77
78 ,I 4.0 .0 .48 17.148 -11.610 "7,563 17.637 -12.104 26.06 76

FOUR NODE SOLID ILIINTS -STRESSE

ELI SIG*X SIG-Y TAU-RY 51G1 S1G-3 TAU-MAX THKTA $l1/SG1 LEVEL ELK

I .21 .46 .011 .466 .250 .111 2.577 1.a2 .0I I2 .262 626 .026 546 266 144 7,622 2 114 062 2

....................:1................ H4 .................M.............................

4 :262 .381 .00: .661 .212 .064 1:6,1 1.420 1.61 4
3 3 .526 .011 .621 .2i1 .030 1.667 1. 11 1.71• 6

a 4 102 .017 .644 447 O 44 1 441 1 9.1 I

-7 .510 .713 .010 .714 .10 .102 2:705 1.400 2.03 '

6 .210 .302 .,0l .502 .210 .067 -.24 l62 160.2 4 07.4 4 6 ,654 1 441 I i 0 66 1 _ _ _ _ __ _ _ _ _ _ _ _
0 ,il 101 ,O•; I,0D 31 .1 .3117 'TI' I,1

10 ,402 1.433 .02 I 436 .266 .516 2 627 2 067 .268 10........... 4 ........ ...... . .................... ...........................................
12 .276 ,86l -. 104 ,.4l .365 .272 -It. 71 2,541 .160 12
12 .146 .2%6 -,002 .266 .146 070 -. 722 .66 .062 12
14 .206 222 06 .213 .143 .065 41.666 1 674 046 14
II .114 .201 ,030 .221 .141 .640 34.414 1.57l 7 I- I1
16 .246 .2:4 .043 .13 .21. .047 22.60 1.42: .622 IS
17 .296 .266 .022 .30 .264 .048 I1.62; 1.226 .96 17
18 .250 ,456 01 : .41 4 7 .0 6.673 I 228 1.126 1

.... ............. . . 7.l. .......... ............. .............. 't ........... b-An y ... ....... f ........... T'Dfi ....... if ......................................................................

20 .463 .516 .014 .616 .461 .062 6.222 1.265 1.252 20
21 .226 .460 .007 .460 .336 .0 2.422 1.2 1.112 21

22 .26 1.841 .087 1.847 .260 643 3.86 4.575 .274 22
23 214 .2 I *1:: 1:2:5 ,277 ,104 -10234 £632 .22l 22
24 .310 .632 -,106 ,l66 .276 1 4 *17.061 2.40: .124 24
2: .042 .061 .002 .092 .042 .025 4.0 2.162 .022 26
26 006 -. 0 4 .007 012 -. 007 010 66 646 1 682 -I 00* 26

1111. W ..............'62.......7'4. ...... ..+ ...... ..61. ....... bit....... ...... ........... : ....... ...............................
28 .106 .024 .012 .106 ,022 .042 82.062 4 0 .154 26
26 .156 .167 .03 .306 .137 .021 3.7.1 .1: .71 2
30 .17S .302 -. ,002 302 176 062 -I 483 I 722 1 267 20
31 ,226 ... .004 21 2214 .';12i .471 1.062 01
]2 .206 . 22 -. 011 . 22 .204 .056 -6.6• 26 1.562 1.160l 2

33 .486 .•11 .002 .611 .41• .062 .0• 1.24 1.217 22
34 .2 .627 .006 .627 .126 051 3.0 I 182 I 017 34"" ' ....... 41ti...... ''4 ...... 'l ..... 'tl..........:I' .........6K . l...... 4't ...........................'."................................................

26 .061 .26 -.024 .206 .062 .104 -1.726 4.332 .087 36
27 ,010 .077 -.0. .126 .011 ,014 -27,115 ,720 2.11 27
26 .064 ,102 .021 .111 .076 .021 2122 1l 206 36

31 .012 .211 .071 304 .011 ,121 17,777 4 816 1,411 3
40 ",016 .270 14 ,314 ".02 .• -20,446 "6•086 "1,000 40
41 -. 15 .31 .029 .2 -. 156 .242 2.202 -2.066 "1.000 41
42 -. 494 .776 0S6 .761 -. 467 .11 2.63 -1.711 -1.000 42

42 -,75 ,061 -. 121 .107 -. :7 .202 -10O0 -.;7 -1.000 42
44 .27 2.010 -. 3 2.026 .226 .106 -7.14 6.613 2.641 44
46 -. 116 .176 .224 .27 -. 226 .268 26.276 -1.221 1.000 45
48 .026 .02S .026 .015 -. 002 .026 44.164 -31.105 -1,000 41
47 .014 .12 .107 .210 -.044 .127 ! .13 -4.01O 47
48 " .046 .]2 106 .27 * 063 176 16,660 -3.225 -I 000 46
46 -. 046 20 -o07 .217 -017 172 "12,412 -4.470 "I000 41

40 .227 .410 ".042 .420 .226 .0:7 "1.22.0 -. 656 •1: 11

51 .276 ,564 -,.065 .611 .246 181 -1125 2.466 .641 I1'
62 ",02 1 1,470 - 0 6 1. 2 1 . 02 . 07 -11.24 -1 ,474 31.000 2

..................... T.....................4f. : 66 .r......... ........................ .............." . .. . . . 6 -- .' i . ..... .. Y VT l ..... ...... ..' .i -. ....... .. . I N' . ........ ... : 4 11 ............. :' N x y ....... . y 'i iH i ........ .. ' . . . . ' " b " " l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 .12: ,146 .121 ,266 :007 .130 42.01 1,.102 12.046 84

12 066 ,257 ,05 2 .74 .082 ,111 16,111 8,200 1,161 86
so -. 153 .261 - 001 .211 - '1 207 *.164 "I 706 -l 000 66
57 -. 124 -. 201 111 -. 271 -,112 .II 1611 _ 410 1.000 7
61 "1.017 I .7 40 2.6 -I I121 2.266 -26.616 -1,372 "1.000 66

6: -2.006 .296 1.780 1.241 -2,i41 2.146 27.62 -,464 -1.000 66
60 -. 254 .247 -. 192 . .282 408 400.-12,122 - 561 -I 000 60

........ b . ' .... ..........6 . ............'61 ....... ............................................................
62 .125 ,116 .207 ,181 -. 046 .366 1.751 -14.666 -1.000 62

62 ...124 .014 .142 .247 -. 026 .143 40.336 -6.8 I- 31 1.000 62

64 .316 .442 - 051 460 .25. 111 -27.6 I 22 208 64
66 '745 "711 "003 "717 .746 .021 4'141 1.011 '021 65

:1.47 ,S0 -. :1.117 :.47• .02 --. 11 13 ,0]

67 .247 .321 -. 020 .32 .242 .046 -12.927 1.277 .140 67
6 . -,.46 -. 276 .27. -: * , . .242 260 46 406 126 -1 000 I

. . . :4........:'.............464 ... I lft '1................... ......................................

70 250 ,.46 -.041 ,113 .242 .106 -11,211 ,.6I .230 70
71 .310 .311 -. 001 .301 .2g0 .020 -2060 117 042 71
72 .420 463 - 005 465 41. 022 -1 o16 I 111 041 72

• . 264 .283 - 001 .213 .275 .0 )5 -47.205 1.014 ,024 72

74 .266 .31 -. 002 .256 .254 .002 -26.166 .011 .004 74

76 .203 .4.5 .022 .42 .200 .061 7.966 1.636 .200 75
76 .242 .282 - 001 .33 .]43 020 -1.430 117 043 76

.. .. . .. . 6 ........... 4 .............. . 66 ............. :14x ............ :'-6 .. ........ .. ........ 4;'" T . ' .......... 4_ "" ..

7$ .247 .241 -.003 .246 .239 .004 -67.22 1.036 .013 76

S................. ... ... ............... .................................... ..................... ........... ..... .. ................ ................ ....... .. .... .. .... .................... ................ ...... ..................... .......... ........

........ .............. .... ................ ..... .- ... .. ...... .... ........... .. .. ... -.- .............. ......... ........ ........ " ......"
-C -ce. -"tp



PROUXAM SSTIPN

. .......

................... .. ... .. .. .................. ......

ASTIPNt. I LAVER OP OEOTEXTILE, P-1000 PPI. EXTENDED, TGIOO

NOA M mR PNDS*S
NUMBER OP 01FF. BAR MATERIALS::::::::::..
NUMBER OF @RAM ELEMENYC .... 0
NumUER O.... EMMTEIL 0
NUMBEP OP NODAL LINKS.

NM EaR OP I N EPAC E L M ETS :: : : : 0
NO OP INTERFACET KE IN PREEXIST PART 0I

"W 61it- it . ~ffK Ad *V K- ....... *t**-v...uw'**'*ti******.............................................................................................................NUMBER OF INTRAEMTRAS.......
To TAL NUBE OP SOL ELEMENTS......7
NUMBER OP OIPP SOIL MATERI ALS ........... 3

NUMBER OP NOE IFONAON........5
NUMBE OP FRE TN :LEENS.........
NUMBER Of PREIIBTIN NOOBS:...............0

WU *k ~ -ew ~ e-b S.. ........... ..... ............ .... .......... .. . .... ... ... ..... .... ........ ...... . .... ...... .... ..... .. .... ......................
NUMBR OP LOAO CA$ SS.................... 2

CALINO PACTOR............ s 00000

ATMOSPMERIC PRESSURE ... BB1.

OMPUTATION SEQUNEFRA OA O IRMNT

INCREMENT NO. 2 PUT ON LAYER NO. I

Infli No. 3 PUT ONLYR O

INCREMENT NO. 4 PUT ON LAYER NO. 3

vN .....k~ . .. uy 6A LAVVU'f.- A...................................... ................. ... .................. .. ....... .....

INCREMENT NO. 6 PUT ON LAYER NO. 5

INCREMENT NO 7 PUT ON LAYER NO 6

INCREMENT NO. S APPLY LOAD CASE 2

... ................. ....... .. ............. .......... ....... ....... ......... .. ............. ...... .................. ......................

...... ....... . ......... ......... ................................... ...........



NODAL POINT INPUT DATA

NODE NODAL POINT COORDINATES B.C. CODE
NUMIER X-OD y-OR0 X Y ZZ

2 20.000 .000 I I I
4 20.000 .000 I I 
5 20.000 000o I I 1I
4 30.000 .000 1 1 I
6 54.000 000 1 1 ,..... . .... . ' o.. . .. . 6 . .... ............ ..... .. ...... ............... ... ....... ................................. ............................... ............................ ........ ..... ................................

7 $0.000 .000 1 I 1

'$ 20.000 .000 0 I 1
000

20 5I000 4.000 0 0 0 "

71 740O .oo* 1 1

12 8...0 .00.. 1 1

2 a 7 0 000 .000 0 0 0

27 0000 4.000 0 0 I)

12 30.000 4 000 0 0 0
1 20.000 4 0 0 .0
1: 31,000 4.000 0 0 O22 42.000 4.000 0 0 0e

20 $0.0oo0 7.000 0 0 0 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 64.000 4 000 0 0 0
........ it ........ tf:'dbd ........... 4764 ........................ ..... is ......... 6 ......... 67 ......................................... ............................ .....................................................................................................

23 66.000 4.000 0 0 0
26 64.000 4.000 0 0 0S2. 72.000 . 000.0 0 0
2~ 2 01000 7.000 1 0 1
24 .000 7:.000 1 1
29 10.000 7.000 0 0 0

44 26.000 10.000 0 0 0

32 42.000 1.000 0 0 0

47 6O.000 10.000 0 0 0

44 64.000 7.000 0 0 0
60 7.000 7.000 0 0 031 6I.000 1,000 0 0 0

37 74.000 7.000 0 0 0

. . .* . * * , * . . . d 6 .. .... .. ... ....... ... .. ... .... .... . . .l..
.000 I.O0O 0 0 0

66 6400 1.00 0 0 0

41 10 000 10 100 0 0 0 r

4 3 70.000 10,000 0 0 0
4 30.000 11.00 0 0 0
4 42.000 10.000 0 0 0

62 60.000 10.000 0 0 0

47 64.000 10.000 0 0 0
48 56.000 10.000 0 0 0
46 66.000 10.000 0 0 0

67, 74:: 00 :2000 ::____________________________________

l0 72..00 10.000 O 0
62 60.000 12.000 0 I
70 46.000 I10 00 0 0 0

7 60.000 11400 0 0 0

72 4.000 11.100 0 0 0
1 i1.000 114.00 0 0 t

7 :0.co00 13.00 0 "
7l 56.00.0 01.100 0 0 0

0 g.000 00.0. 0 0
1 66.000 11.000 0 0 0

22 4.000 16.O00 0 0 0

42 620O00 15.000 0 0 0 ___________________________

4 40.000 1.0000
71 64.000 1,000 0 0 0

86 l6.000 13.000 0 0 0
87 66.000.16.000 0 0 0

. ....... 67 '6 o I ...... .. 6 ....... ....... .... ......... b w...... ........................................................................................................... .........................................

64 82.000 14.000 0 0 0

60 60.000 16.000 0 0 1

74 66.000 14.000 0 0 0

62 60.000 17.0001 0 1

71 74.000 17.000 0 0 0

... . 1 .... ' .... ' U6 ... ................ ......_ ..... ............................................................................................................................................................................

1 62.000 17000 0 0 0
42 74.000 *E.::Onh0
43 42 000 19.000 0 0 0

64 60.000 17.O00 I 0 I.1 ::4,000 ;1,D00. 0 0 0

.S .2.000 13,0 0 0 0
37 90.000 140.00 1 • 0

31 3.000 14.0000 • 0

-: 2 14 , 0 0 0 1 7 : 0 T 0 0 F0 0
13 7T4.0 7.00 0 0 0
94 1200 1.0000

....... ... ..... .... .. . .... .............. .. . . ..... .................................................. ........... ..... ....... ......................... .... ....... ......... ... ....

I• .



STRUCTURAL ELEMENTS LINEAR ELASTIC

EAR ELEMENTS .......

MATERIAL NUMBER a AREA WEIGHT/LfNliTH

.... ...... ......... ...... .... ....... ...................... ............ '' o.... . .. ........ IV .......... ....................................................... ................. .. ............. .......... .. ...................

ELMT CONNECTED NODEA ATL

No .. d NO.

1 45 46 I.. ....... ... C..... ....... 41...... .. ........... ....

3 43 44
4 47 45 I
£ 49 48 1

49 47 I

a 4 40 1
9 40 a I
" | ........... 6b . ......... .i ...... .. ..... ........ ..... . ..... ................... ................ ................ ......... ... ......... ................. ................................................ ................. ....... ...................

II ! 2 1

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS SULK MODULUS STRENGTH PANAMETENS

MATL UNIT WT CONSTANT EXPONENT PATIO CONSTANT EXPONENT C PHI 1 PHI KO

1 .0550 6000.08 ,500 .500 tIS00.0 .6OD .00 25.00 00 .5O

2 .0120 40.00 .300 .0 0 20.0 .2D0 .0: .00 o.0 .Z0
.0600 1000.00 .400 .700 O0.00 .00 .10 40.00 .00 .50

POUR NODES SOLID ELEMENT DATA

ELET CONNECTED NODES NATL ZLENENT CENTER COORDONATES
ND. I J K L NO. X-ORD Y*ORO

I I 2 I 14 2 .000 2000
... ..... ......... ...... ........... 1., .066 ...... . . . . . ''66 ............. .... ................... .............................................

3 2 4 17 1 3 21.000 2.000
4 4 5 18 It 2 22.000 2.000
S 5 8 I5 aS 2 230 0 2 000

7 77 2 20 2 54.000 2.000
T T l 21 ;o 2 s+o .o

a 21 21 2 56.000 2.000
8 1 o 22 2 2 . o0d 2 000

16.................... ~ o...... .. 66*.........................................
11 11 12 21 24 2 7,000 2.000
12 12 I 25 26 2 .00000 2000
13 14 IS 25 27 2 0 000 5 So0
14 I g' 21 2 3 15.000 .90
Is IS 1l 30 26 2 25.000 6.S00

;1 17 1 21 30 2 33,000 5.50

a7 11 Ii 22 31 2 23.000 6.500

2003 II 20 22 31 2 45.000 5.600
11 20 21 24 22 2 52.000 5.500

20 21 22 25 24 2 5O.000 5.500
21 22 3 26 35 2 52.000 1.100
22 23 24 37 3 3 70.000 5.100
23 24 25 34 3T 3 8 S 000oo

21 27 28 41 40 32 .000 8.500
25 28 26 42 41 2 15.000 3.50
2 2.20 4 . 42.2 25000 o0

...'t "" A7 ... ........ W..... .......... ......... "S 5..................................................................... .. ........................

23 31 32 43 44 2 3.000 &.S0

30 :2 23 46 45 2 46.000 &.300
21 22 34 47 46 2 12 000 9.l00
2 35 1 47 a I000 4 :700
22 26 26 45 49 2 a2000 .o0o
24 26 27 50 46 2 70,000 l.50
3.. 2337 .0 0 3 75.000 1.600
f *1 -NY .............. s bd................06 .............. ....... ................................

37 43 44 :3 3 1 3.100 10.710
25 44 45 54 52 1 3.000 10.710
23 45 45 .5 54 t 48 000 10 750
40 46 47 65 35 T 52 000 10 .5O

41 47 47 E7 5: 1 56.000 10.70

42 4: 45 58 57 I 2.000 11:7:0

... 4_ ..... 46 ........ ........f ..... ... ..
4£2 46 50 50.55.1 70.000 I0.710

41 I 62 I1 60 I 35.000 10.110
45 52 54 62 12 I 40,100 12.210

47 64 15 63 62 I 46 000 12 260

4 6 95 as S4 62 T 12:000 12.2:0
4. :, 57 65 64 I 56.000 12 260
50 57 54 65 61 I 62.000 12.260
5 so.S! 67 e I 70.000 12.23CE. ...... ............ .... . ... .o0 ,28

" 1 ...... ........ .............. fl .-'b 66 ..............+.+ 1 ................... .......... .... ....... .... ...... ....... ......... ............... .... ....... ... . ...............................................

42 60 11 63 65 1 35,000 12.250
54 62 62 71 70 I 47.000 12 50
1 62 64 2 71 1 52.000 12 00

36 54 65 72 72 i 86.000 13.600
67 6 r, 74 72 I 62.000 13.500

s3 6o 67 73 74 I 70.002 12.100
: o7 E 7 Is I 70 '00 12 00

.. .6 " T s. b .. . . .J l ..... flL ....... I ... ..... .. " 6'0 6 .... .. . It 6 6 ............... ... . . ......... . .. .. .............. . .... ..... ................... ... ............. ...... ... .............. .... ..... ..............

61 70 71 73 73 I 43 000 .4 50
62 71 72 73 73 S 55.000 14.000
63 72 73 3o 71 I 66 000 14 &00
64 72 74 31 30 .0 000 14.500
35 'tG~ 76 32 31 I 70.000 IS 600

6: 75 76 42 32 I 7 .000 14 00oT7 77 34 62 1 a5.000 145 00

65 0 30 35 35 1 66.000 :5.600
70 30 21 37 35 I 62.000 16,I00

71 61 52 23 87 I 70 000 Is 100
72 82 52 £I31 1" .000 :0.100
73 32 34 30 83 I 36.000 15.100

74 I 0 66 1 1 1 57 00c 11.500
35 8 67 E 1 6, 2 00 1: 100
41 . ~ ...011d6 . f 6

)7 as as 14 IS 75.000 16 t00
7S of I0 is 34 I 6.000 1.500



SSTIPN I LAVER OF DEOTKXTILE, P 1000 PPI. EXTENDED, TI000

LOAD CASE ............................... 2

LARGEST ELK. NO. IN THIS INCREMENT 78

LARGEST N P NO IN THIS INCREMENT is

. ..... .........A .... .................................................................. ................................................... .................................................................

TOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK .... 14

NUMBER Of BLOCKS ...................... 3

N aa P ~ ua k~i. -~. ..............................................................

NUMBE OP PRESSURE CARDS------------ 0

. ......... . . ..................................................................................................................................................................................................................................

NODAL POINT FORCES (WEIGHTS OF ADDED ELEMENTS)

NP X5FORCE Y*FORCE

I0. 0.

2 0 0.
3 a. O

4 0 0.

5 0 0.
. . .. . . .... ...................................................................... ..........................................................................................................................................................................

og . 0.
ED 0.

12 0
13 0. .
14 0 0

1720 0.
14 0 0ISO. .;0.
170O. 0.
110
IS O. 0.,:

20 0. 0.
210 0. p
22 0 0.... . W . 6. ................... U... ............. .. .............................. ........ ......................... ... .. .............. ..... ............... ............................... . . .... ..... .. .... .. ... .. . .... ............... ..... ..........

240. 0.
25 0 0.
2 0 0
270. 0.
21 0. 0.
2150. 0. /

3 0 0.... d " ........... ...... is.: ............ ........................................ ...................... ... .... ... .............. ............................. .... ... . ...... . ...... ... ................... .. .... ...... .. ........... ... .... ... .,=

32 0. 0.
33 0. 0.
340 0
3 O. O. ,
3 0 0.
.7 0. 0.

0...:f " . .... ........ :' .............................. ................... ..... ... ............. ....... .... .......... ................... ......... . .... . ........ ... ... .. ... .... ..... . ..... .. ....... .. ....... .......... ............... .... .
0.

41 0. 0.
420 0

43O. 0.
4 0.:
4S 0 0.

4. . 0 ... ........ ...................... ......................................................... . ........................................................... . ......... .. . . . . ......................... ......

450O. 0. ,-4: 0- 0
4 0 0:

sI0 0 0.
520. 0

530 0.
13 0- 0.

... ll';......... ....... .'. ............ ......................... .... ............. .... ...... ... .......... ..... ....... ...... .................................... ........... .... .... ........... ...... ..........................

BE 0. 0.

57 o 0.
SA 0 0550~. o. I00 BO O 0.1 0. 0.

20. 0.

-. .1.AcZ



640. 0.
as60. 0.
to 0. 0.
670. 0.

6 0 : 0 .
7.0. 0700., 0

71 0. 0
720. 0

7: 0
740O. 0.

76 0. 0.
77 0. 0.
7 0 0.
760 0.

" " I' ... ... .. tr -- '--i- .. .......... ... .. ........... ........... ........ ......... ... ........ ................................. ...................... ...... ............. ....... ............................. ......................................... ...20 0.

60. -. 0

44 0. -.

47 o,0.

"'" 0"o ........ b:................................ ... .......... ...... ........................................................................... ........ ................... .................................................................

62 0. -4 0

:3 0, 41
6 0. 0.00

9 LOAD CAll * 2 iTERATION * 2
.. o .** .. * .. ........... .. ........ .* ..................

NP DELTA-X DOLTA-y OELTA-Zi XOISP Y-DRSP 22-ROTAT TOTAL NP

I .0000 .0000 ,0000 .0000 .0000 ,0000 .0000 .
2 .0000 .0000 .0000 .0000 .0000 .0000 .0000 2
2 .0000 .0000 ,0000 .0000 .0000 .0000 .0000 2

00000 00 .0 .00000

,.0000 .0000 .0000 .0000 .0000 .0000 6

11 --- :6 v d ........ 6 a;b 6............ 9d666b ........... ii-6-M ........... 666d .......... 0 66o ............ a6"67 ........ TIb~ ..... ................................ ............... ..........................................................I A .0000 .0000 .oo .0000 .0000 .0000 .0 o
.o00 .0000 .0000 .000 ..00 .0000 .000 10
.0000 .0000 .0000 .0000 ,0000 .0000 .ooooII .0000 .0000 .0000 .0000 .0000 .0000 .0000 I

I1 ,0000 .0000 .0000 .0000 .0000 .0000 .0000 11

.0171o .:71 :1.

12 .0000 .0000 ,0000 .0000 .0000 0000 0000 1

I.. V -..... ...... *- ....... '*.*........ir Y ........ ... ......... 66bb........,$166............. "..... .................................. ........................................

22 .0000 .0000 .0000 *.0006 .0002 .0000 .0001 IS
I .0000 .0000 .0000 - .0006 " 000- 0000 .007 21
17 -. 0001 .0002 ,0000 -. 0011 .0023 .0000 .:0o 17
12 -,0121 .0022 .0000 ".2060 .021 .0000 ,2121 1:
16 -. 0171 -*.0026 .0000 -,.2120 -,.0762 .0000 .2022 I1

20 -. 006 .00O6: .0000 -,1176 - 1276 . 0000 .210 .20

" ..... ' .666 ....... .:2"bbd ......... d646 ..... 1. 7. 6 .. ...... .'.1b16 ....... 6 6 ...... b b I ....... ...... ... ..... ..... ..... .......... ............................ ... .... .......... ..................

22 .0002 ,0020 .0000 .o.00 *.0060 .0000 201 22
22 .0003 .0021 .0000 *.0006 ".0027 .0000 .0026 2
26 .0006 0067 0000 .0016 " 0106 .0000 0106 24-

21 -. 0021 - 0020 .0000 .002 * 00.1 .0000 0071 22
26 .0000 .O00 .0000 .0000 -. 0026 .0000 .0026 26
27 .0000 -.0001 .0000 .0000 - 0010 .0000 .0010 27
2 .- 000i. 0001 .0000 -. 001 . .0002 0000 00. 26

"".. If ..... ,66* .. .' .. .*' . *1 .' ..... ..................................................................
20 - .011 0066 .0000 -o,2107 .0626 .0000 2201 20
21 -,.o202 .0066 .0000 -*.2116 .0706 .0000 2277 21 1
22 - .0277 - .0062 .0000 - .2666 *.1267 0000 6071 32

32 -".0410 -*.0061 .0000 -°,2114 ".2641 ,0000 6057 22

26 ",.065l 0060 ,0000 ",.2666 -. 2256 ,0000 ,2562 24
26 -. 0761 -*.0012 .0000 -. 1II2 - 1681 .0000 2646 26
21 -. 0020 -*,0074 .0000 -,.0014 * .0117 0000 0166 26

26 ,0026 - .0026 .0000 .0026 - 0102 .0000 0106 28
26 .0000 .0011 0000 .0000 * .0042 ,0000 0042 23
40 .0000 -.0002 .0000 .0000 * 0016 0000 0016 60

41 .0000 .0002 .0000 -,0061 0010 ,0000 .00 2 41

2 -.027 .00DD .0000 .1016 0207 .0000 10 0 62
62 -. 0666 .0107 ,0000 ".272 1076 .0000 .2%1 62
46 -. 0660 0041 .0000 -,2011 0172 O0 2066 44

S- .bbVd .~6 it~ bb
46 -. 0111 0066 .000 - .264 3261 .0000 .4427 46
4? - .062 .0056 0000 -. 2276 -. 27 ,0000 .26.2 27

44 -. 0664 .0129 0000 -. 146 - 2462 0000 2086 4
46 .0404 .1110 .0000 -.0717 .213 .0000 .2617 41
60 *.0002 -. 0276 ,0000 - ,0022 -.0467 0000 .0666 60

61 .0000 -.0020 .0000 - 00:2 ".011 0116 II
62......... : . . .. . ........ . 028 6. .0000 0072 0 ... . . ...... 007 .. ...a2 ......... .. . ...................................... ..... ........ ........................

X4* , **,. d46 .UUt. I 6~ . 6f:bdd 31146 W
$6 -. 0581 -.0058 .0000 -.6660 -. 1:06 .0000 .607 64
5 6 -. 0814 -0101 .000 *.2627 -.2241 .0000 .6276 66
6 -*,0616 .006 .0000 -".2252 - 2460 0000 4206 66
67 -".0612 0106 .0000 - 1711 :.271 :00: , 1 5791 -.0071 * 1177 ,0000 ",0601 -. 2626 ,0000 .2168 66

66 -.0047 0 016 ,0000 ,0432 -.0667 .0000 .1OI 61

60 -.0021 -.0027 .0000 -.0040 -. 0106 .0000 .0112 40



11 .000 .0027 .000 .0000 -.0017 .0000 .0057 $1
62 -0160 .0011 .0000 *.1212 -.0202 .0000 .1268 62
63 -. 0718 -. 0017 .0000 -,1311 -. 1470 .0000 .2022 13
14 -. 0751 .0062 .0000 -. l41 -. 1712 .0000 .2234 a4

: *01:: .0122 .0000 -1121 -. 1716 .0000 .2211 61
66 .,02 *.1201 .0000 ::;074 -. 2201: .0000 .220 8
IT -.0110 -.0336 .0000 ",0331 *~1274 .0000 .1311 7

6: -. 0011 -. 0020 .0000 -.007 -.002 .0000 .011% 16

66 .0000 .0027 .0000 .0000 -.0027 .0000 .0037 66
70 -.07:1 -.0044 .0000 -.122.* - 0473 .o00 .1: 70

72 -:11: .007 .0000 -,1743 - 1133 0000 2076 72
72 -,1211 .0111 .0000 *.1841 -. 1176 000 .2170 72

S,024 -1206 .0000 -,0626 -,2002 0000 .2171 74
7 -,022. -,0043 .0000 -.0:49 -1210 .0000 .1461 71
7 -. 0077 -,0021 -O00 -:002 -. 0107 .0000 .0127 76
77 .00 .0024 .000 .0000 -. 0021 :0000 .0021 77
76 -. 1207 *.0.10 .000 -. 101I -:.012 .00a0 111 78"" I..... + II........ :66,f . ...... .b 66 .... .. . 'f 'f ...... . l .... .... .' b ......... f' l .. . . ..... .. ... .......................... .... ....... ... .................. .. ..........................

60 -,1221 017 .0000 -1662 080 000 .1774 80
61 -. 211 - 2206 ,0000 -3114 -.. 722 .0000 .412 11
82 .7202 -. 2411 .0000 .6826 - 2272 0000 7626 82
2 ~1:;;67 - 040 : ,0000 1,:113 -. 0441 .0000 1,1112 42
84 .0000 .1201 ,0000 ,OOOO 1171 0000 :1171 64
81 -. 1302 .0072 .0000 :.1402 -.. 121 O000 .1407 86
16 -. 1406 .0231 .0000 -,t1ll - 000: .0000 1118 46..... f, .. 11 .... .. ... i gY .. ......... o ...... ''l t.... ............... :............... Y' ....... IV ................................. ....... ............................... ... ........... .......... ...........

11 6111 -. 1436 .0000 ,1011 - 1111 .0000 1.0040 11

66 1.:701 -,0110 .000 1.11 -. 0721 .0000 1,1621 :6
60 .0000 .2716 .0000 .0000 .3522 332 s0

:II -2070: 021 : ,0000 -0703 0211 .0000 ,0741 I
12 - .0704 .1412 .0000 -.0704 -0.2 .000 .147 62
63 .720 -.6067 .0000 7260 -,I087 _.00 1.1712 93
64 1,6411 - 0124 .0000 1.6411 .0124 .0000 1 6420 64

........ '676b ......... 6 b ..... . ........... _6_66 ............. ktib ........... :'6bo6 .. . . ........... . . .. . .. .. ....... . . . . . . . . . . . . .

STRUCTURAL ELEMENTS - LINEAR ELASTIC

EAR ILENINTS--INTERNAL NIEIR ORCES

AXIAL FORCE

INCRIMNTAL VALUES
I *.0792...... 7.. 2 ................. ....... 64 If ............................................... . .......................................................................................................... ..................................

3 .0103
4 ".:O7

.072
9.048
1 ,~0211 6

,072

.. .. ...f6 ............................... ..66 1U ..... ... .. ..... ..... .... .... .. ...... ..... ..... .... ....................... ............................................................................................ ..... .... ..... .. ....... ..... .. ,
11 

.0001

TOTAL VALUES

1 -.2104
2 -. 121166

4 -.0276
$ ,1424 '.4

6 .3078

.4047
.201O .2820

10 .0076
I1 .0044

II

........ .......... . .. ..... .... ............. ............ ....................... .. ................................ ......... ................. ........

......... -. ( ? * I b r - .... 4 .... .4 ~ ~ ~ .. ... .....



FOUR NODE SOLID ELEMENTS - MODULI AND STRAINS (STRAINS IN PIRCENT)

ZLE ILAS MOD SULK MOO SHEAR MOD POts EPS-X EPS-Y OAM-XY EPS•I IPS•3 GAMMAX ELI

I £3• 6 340 4 232 1 1s 003 006 004 006 002 004 1

M I11,1 323.6 220.4 &36 000 .003 .014 010 - 006 016 2

s 06.1 316.3 218. .157 .023 *.02 .066 .037 -. 037 .01 3

.7 17.2 .2 464 1.690 *.47 2.1: 2.231 -1.007 3.237 4

a 6 17 1 2 464 700 4 70 7 162 4 167 -3 00 7 15 S

7 .7 18.4 .2 .463 •1 301 3.336 3.019 3.73 -1.753 7. 7

8 .6 16.6 .2 .4:4 764 1.7:4 -. 910 1.186 -. 672 2•%4

S 482 3 340 14 $ 22 2 001 122 014 123 006 11 I

1 11 64 3U. 1 1 2 236 .013 .207 Ole .207 -. 013 •221 I0
I1 476.3 371.0 11.3 .242 - 006 .166 -. 081 .207 -.013 .220 I,

12 613.8 366.6 212.4 .206 016 100 1.047 ,106 .006 0.6 12
466 6 264 320 I 126 010 006 004 0l .00 O06 13

. .. 13. .7 ... 1.0.7 -1040 3.116 ... 4 -r. 7 3.760 1.
ItA..... @i1d...... :d6l . .....6ft1 :old . :o6. 14. . . . . . . .

1 4 16.2 1.4 .4•7 2•!I0 -1.012 .111 3.714 -2.711 1.47 16

37 I .2 246 -14 :. 7 2 7.3:727 -. 2 607 1
17 I S 1: 466 1 246 240 6 982 3 620 -2 231 4 061 17

I• .4 17 1 .2 .414 -1.224 3 043 :.137 4.241 2.430 $.47
I! .4 17 I .2 .4:4 1.4 3.;;' :.;;0 •.2 "3 1 407 1

20 .7 16.2 .2 .464 -I.601 4.189 4-024 4.11 :2.23; 7 0:6 20
21 a 17 I 2 •44 -I 230 2 7.1 2 474 3 104 s163 4 688 21

23 2 .7 30 .7 114.8 .231 -. 001 .2 .104 .462 .016 .46 3
24 ."4.! 314.5 Iii. I .110 .00 .0 .01 •1 02 0 1 2

37 280 2 22 6 109 S 221 03 ; 107 042 08 -6 681866 2S

36- 461.4 460.8 1 :. . 22 - .763 1 . 2 7 .632 -4. 2 8 333 26

2 77 . . 3 1 . 3 2 4 - 1. 8.78 4 2 . 2 0 0 .6 - 1 .3 6 4 3 .4 2 7

28 1. 13.16 .4 .484 1.139 .16 .17 1.272 2.2. 2 244 7. 4 1 2. .91 .24 1.7 2 071 21 -. 3 2. 076 4

...6....... -4 ... .... ... C 1 ... .....:.46.. .... .... ~6 d......... 411i !1:61. . ......... ... .. .-

3 1 $ S . 0 2 .4 4 - . 0 3 3 . 1 0 2 - 1 .1 3 3 .7 2 1 .43 3 4 . 7 3 2 4 7

32 1 41.2 4 .4I40 3214 .0;0 ",.31 :.43 -. 74; 6 0.;0 2

3 7 17 7 2 46 - t 266 4 I 34 3 423 -4 61 I 60 23

34 .7 4.0 •2 ,41007 .6::0 .102 4.81 -3.4|7 4.4 60421 294.7 467.0 206.0 •2 7 2.42 *.21 2.466 -.023 1.216 61
2 740.0 6217.8 121.4 .22 .02 .766 -. 007 .768 .226 .014 62

.....37 ....... . . ..2. 2 ..... . . . ..433 ...... . . . . . ..
104 7 _ 4 07 OT 11 .7 .S. . . .I...s 37....~~~ ~~ 6(..... : ...... l k ...... 1 .. . ' ....... ::..VVt ....... Y ¥V# '"' ' -*V"" b' '•d19 ' .1 '"' .'14 .... lk~............... .. .... .. . ... .. ...

II d 1 6 ., . .. . •. V .. d 7_- A . .. _ .....

40 31.8 368.6 1.0 .34 -10 : 0.71.81 -1.1 3I. 410 41 394 4047 4 147 3S 117 03 467 1 2 -1 26 44 £7
42 117.4 11•4 74.6 •077 "1.415 2,171 ,1.13 2•176 -1,27 1,174 68
42 11.1 3l.i 40 •I *100 .il ".8 •171 ",01 .0• 2

4 21:. 76. 667.4 .11 .24 1.723 -2.11 2.73S -. 263 2.1. .4

60 81.2 s 41. 41.8 .26 - 03 0s4 .027 06 *0. .1 44

41 .1 4.0 .0 .49S .02 .022 .44 .360 -. 333 .771 47
48 143.3 41:.2 48.7 .440 021 O:.0 .20 .2;4: 0 4:

49 I •A •0 96 * 9441 9 9 0 C:2 a 11 I80 41

62 .t 4.0 .0 .4 .::4 -. 228 1,307 1,21 31.61 1.2,0 62
64 .14.; 4.0 20S.0 .;1 2.326 6.,20 11.6"121 4.33 1,246 64
62 74 .7 420.0 24. .282 :.226 2.71 -. I1S 2.782 -.226 2.10 £2$S •S •: • 401.9 IES 0%72 OO S 07. * 077 1 IS

... x ................. :T ............... 6........... ... ... w .......... 4d% ........... 36C ....... ..... t • ....... i f • Y ..... V ... 4 .. ......... ............. ......... ........ ...................... .........

6 .1 38. 4.0 46 -6. 4)4 2 3 2 7 .681 -1,02 36.12 66

66 1I.1 384.0 4,0 .41S 2.10 -.28 4.23 6.240 -2.7 1 .40 6

.7 3 4 0 0 4I - 2 60 7 1 30 60 -2 -27 82 66 4 67 -

4 70 . .46 .16 .1 21 17 03 2886 12.2 423.6 176.4 .123 ".202.4 S -.2 ,.32i 266 -. 242 .,121 66 -

O 11.3 11411.9 :i~ SS *12 .3 027 .04E .1 0 l

70 .1 4.0 0 .466 .a66 1.627 2.74 0.2 .622 6.610 70

72 1 40 .0 :4 -12 207 ..7 120 760 -:7 .2:7 110 72
:3 201.7 .3.0 14•I . I0 .I2 S.7 .. 8.0 1 •0 32

84 •1 4.$•%•1 .3:: 0.;28 IS.39g 14.2:2 _4.0917 IS.3Sea 0

73 .1 .0 .0 .463.2 1026-667 2%6 -10.4662 320S7

74 .1 4.0 .0 . . .1n -7.46 27 -2.2 7.46 74

a0 .1 4 .0 .0 .4 66 , 0 IS221 4 "94 .3 12 $4 . 40 -141.80 1 30:040 6

17 I 4 0 0 496 - 1 a2 0 1.T 21 6 30 74 -27T43 2$ 24 7
78 . '4.0 .0 .46 0.03 -. 01 .2 :2.1 -16 .07 6.263 1I 212. 4. .. 4 . 2 .16 3.2£ -. • 21 011

70 .1 4.0 . 4 .. ,.O...S _I.!. 10:2... 1. .6*7.O

76 .1 60 .06 .6 30 .081 4..6 I46 1.

T1 4 •1 0 65 612 40 1 28.37 "13 01 27 :00 1 41 171 71
.... - *- * *** -.......... ... ..... ' U -- -.........- - - -' v -*Y ' x ..... 't 6... "* ¥ ] " "'¥ ":,12 :1 CA" '1 1464"". * ' 5111"" b ' ... .. ¥-I ........ ................ ....... ............. ...............

T3 .1 4.0 .0 .14 1t.T 3 " 10 .282 1.7 21:. 1, 27,4 0 0 73
87 .323 .6230 .0 .23 .33 .06-7,1 •.T• 1 .872 . 60£ 6

6 30 .67 .3 .6 6 .368 .3 03 27 1864

30 46 1 434 0 122 448 0 O 2 0 2 0 31 0017 6 2 70

7b .--- 4.0 .0 .206 " 1,4 068 2.806 1. 30 042 71

1 1 42", 067 212 06 06 26 T 4"0,4 82 262 06 7 37

76 .I 4.0 .03 .437 20 .07 0 -14.475 -. 062 20.S -1 0S. 7 6.43 7 £

FOUR MODS SOLID ELEMNTS - STRESSES

37. SIG*X SIG*v TAU-XY SIG47 30G*7 TAU-MAX THETA S0G40 1.G3 LEVEL ELK

6 .276 .214 .0o8 314 .24 .10 40.403 1.316 774 6

2 22 468 010 466 263 064 ; 0 1 201 07

I,.914 .:0.. .. 1 ~ (

...... I .. .......... :.y4 I ............. Y' l ............... Y 4 .............. :4t& ............. :' 1fi .............. .'¥ t . ...... x r-li ........ l .16C ........... .6*2 ........ I ... .... ...... ......... ... ... ................ ................

4 .S2 .04 .OO S04 .246 .084 4.721 3 47 1 711 2
2 .371 N O .01 437 .370 .064 4•16 : 346 I4 1 2
2 42 3S66 060 3 7 21 66 5 1 42 400 2'
24 .32 .666 -. 0 .7 .208 -.630 2.42 26 7

2£ .37 .07 .023 .216 .00 .08: 2 037 2.70 .07 2
1107 a. .022 0441 400 I 02 3 S7 20 26

12 .37 .04 000 .1 .342 .02 -80.1-0 3.72 624 2

2 .1A6 262 006 .204 363 046 3.26 3.870 O22 12

14 14 21: 002 253 10 07 2-3 336 4 O62 14

I3 . 36 .176 3 .77 .200 .038 1: 0 141 7 I36 S
1: :.7T. .S .SEA 321 ,22. 401 1 .0 ,1 774 1:

17 .384 .41 013 .20 .10 .043 -7 232 1.4 3.04 32I 2 . 4606 00 .6 .4 .0s7 S ;07 1 3201 1 O7 13... : .... ...... . ............. .... 3W2........1 ... ....... .......... ... ............ . .... .. .. .. .... .. . . . . .. .. ...... ..

... 3;~~ .6 66 00............ :........I.0..1 .I16I.0

20 408 .306 .008 04 .067 336 - 727 . 23 I I4 20

37 .27 37 .16 246 306 32 -123 6.08 2

28 31 0147 :066 217 02O 066 6 31 8 14 1 07 28
22 -2 .22 7 a 012 2 $70 32 246 2 $71 - 0 000 22

23 .323 1,211 -178 1:4 .2:2 .41 -20,372 -321 300 43

2 .714 .372 -. 16 246 -. 77 2o1 1.6o -. 42 12.70 2

2 01 007 o2 04 00- OT O---0-- .6011 - 000 2
.... - -.. .... 'g .. . .. 6....... 6" 6 1 -- --.....:666 .. . 06... ' ...... ... .. ....... 11 -' 16 14116 i '. / * ..... '1 6b6 " ' .... . .. . .. .... ..... . ........... .

2: i t ? p 3 0 0 0 • 1 7 0 4 o0 4 2 .. . . 3e t7S : 3? 4 2 :
20 .12 252 00. :24 I•1e 044 3.926 17' , 0 23

30 199 2 A0 " 02 2.: II9 044 -I 319 ! 444 ... 20

31: : 0 al3 :31 " O i 3 1 3 0 4 *0: 3 •1 I .4 1 10 31

• 44 .601 002 :2.10 . .067 791 1.231 :.139 23

34 .... ..... M0 sea 050 Oa 00 17,6 I 00 $

21 ,017 .30 "01 04 . 7 I "2 072 4.$4 4 001 26
37 .$7 171 ON1 . ,1 220 " :.;II ,00 2 . II 37

2A 1~ of .4 off 220 021 Ogg 1 11 A 7 2 I 31

31. 152 2 0 ;73 431_" .0. 10 ,77 11 .,75 :

41 * 257 .2217 ::.323 .14 .1 2 .11 - 1 I00. 41

42 *.784 ,S .71 :li * 1 1T .I7 .44 1 "1,000o 42



42 21:: .715 -17 .847 .111 .341 -13.54 S.140 1 528 43
44 .33 1.507 S 1;.1 .,370 .7: ;5.37 4104 1.154 44
45 -. 170 .237 .111 .255 *.235 .302 13.557 -1.25 o.000 45

45 .000 .024 Oil .026 -. 005 .017 21. 22 *5.76O -1,000 44
47 .057 141 .11 .217 -.019 1is 34.469 -11.4 -1.000 47
4 24 457 257 541 071 255 24 574 0 3 OOS 47

45 ".123 .114 .012 .I15 .134 124 ;2.772 1 .49 -1.000 4
50 *.006 .255 -.070 .272 *.022 .145 "14.115 *12.225 -1.000 50

SI -. 04 1.146 -614 1.407 *.S0 . -85 *22.11 4 .23 -!.000 51

S2 - 212 57 5 I24 -.. 7. 851 12 102 -2 427 -I.000 12
. Ty I ... . . . .... ............. ............. . ... . .. ......... '&Yb .............. VI4 ........ : i ..... .... .il ........ v 6i . r ...............................................................

54 .044 .00 .104 -. 025 051 41.019 -4.7.3 -1.000 54

55 .200 203 .275 .134 -. 025 .20 31.400 -20.100 -1.000 55

so 66 is& 127 23 - 201 222 17 513 - 1t5 -S 000 66
57 ".026 .110 *.'071 .155 -. 062 .124 "14.404 *3.007 -1.000 57
57 -1.5ll I I41 *.710 1 242 -2.032 1.117 -13.311 *,ill -I 000 58

3 *I.35v .15 .530 .742 -2.11 1.427 12.211 .32 -1.000 53
60 * 255 . 202 .047 20. - 31 332 4.00 - 550 -1 000 60

. .6.1 ............. 76) d .......... 7o6 . 61. :66--- ..... f ............... 00'..

62 .15l .127 .115 .214 .021 111 10,171 1.43 2.751 52
52 .74 - .140 .454 .374 -.267 .670 65.112 *2.657 -I.000 2
54 471 607 - 140 635 33 156 -12 073 1 813 202 64
65 ,441 722 ",010 :724 .673 .022 "1,412 I 065 .05 65
66 .505 137 ::03. .552 .481 .041 -22.645 1.170 062 65
67 .222 .315 -.023 ,.23 .226 .046 -13.343 1.421 .110 67

:8 037 031 033 018 001 034 47 57' 73 726 27 038 6.

70 .503 .5&3 -. 035 .601 .01O 05: -15.512 1.225 .0:4 70
71 .555 .633 -. 005 .622 .554 025 -6.104 1.014 021 71
72 402 431 - 012 442 31 022 -17 725 I 11. 042 72
73 .256 .241 *.010 .214 .273 .011 *i.1Il 1.076 .021 73
74 .011 .013 .001 .020 .011 .004 -. 254 1,741 .275 74
75 .31 '65 .013 ,670 .24. 110 4.;55 1.:31 .234 75
71 211 322 002 3220 0 2 20 . 140 052 76" ....... .... :' ..... . .. ... . ......... .... ........, ......... .. .' r ............ .. ... ... ..... . ....6 . . .. . .. .. . . .. .
75 .246 .23 -. 004 .244 .234 .007 -70.746 1.065 .022 78

I-

. ..... . . . . . ................-.. .....-.............................- -..-. ... .......... .. ..........................

....... .. ... .... ...... .. ...... .... ... ..... ... ... .... .. ............ ................ ...... .... ..........

.. . .... ..... . .... ..... .. .... . .. .I .. .. ..... .... ... .. .. ...U. ....... .... .. .. .. .. ....



.PROGRAM STIP

........... .... ................. ................................. ..... ............................................. ..... .. .. .... ....... .....

.. .... ..... ...... ............. .

........................................................... ............................................ ............. ..................................3...

:0" 

.

TTNUMBER OF L NKS .........

NUBR OF I1FMY EARK MAT RI AL- I::::
NUMTER OPS9 OEAN ELEMENT
..M81; OP ;IFNI. SEIL MATERIALS ------ 0

NUMBER OF .IN TERAC ELEMETS............
NO OF INTRFACES E L, RE:T PR

SNUMAt ................................. ....................................................................... ...........................................
HNERO INTEFADCE -ATE--ALS..............

TOALNUMBER OF ... SOI ELMET 0000....Y

NUMBSERI FN ESSR IN .FONATO.0.......00'

.. .................. Mi ................................. ..... ....... ........................................ ......................... ...............................

.!PTATINS0EE O A TOA P 7 INRMET

.... ... F' . .... .. .. .............. ......... .. . .... ... ... ............. . ........... . ..... ...... ... ......... ........ .................

INCREME"I No. 2 PUT ON LAYER NO. 2

S ICRMEN N 2 PUT ON LATER NO, 2

INCREMENT NO. A PUT ON LATER NO. 4

I eAUWFb ....... U"CTVl"u v.......................... .............. .... ........... ... ......... ........ ........ ..... ...... ...........................

INCREMENT no B PUT ONl LAYER NO. B

INCREMENT NO. 7 APPLY LOAD CASE I

*5

................................. . . .. . ...................... .............................. . ........ .......... ... . .. .. .. . ..... ...... .... . . ........... ..

00 U- . i



NODAL POINT INPUT DATA

NOOK NOOAL POINT COORDINATES B.C. Coo:
NUMBER 2*R0 yOO N Y 22

1 000 000 I I 1
2 I0.000 .000 1 I I

2 20.000 .000 1 1 I
4 20.000 .000 I I I

6 3.000 000 1 1 1
h ~ ~ ~ 6- A.o 6............ ..f- .............................................

7 0.000 .000 I I I
6 64.000 .000 I I i

I 66000 000 I I
'0 EB.00 .00I I

II 74.000 .000 1 I 
12 62.000 .000 1 I t
13 12 .00 000 1 I I
S. . . . . . ...... 6 .......................... ........ ......... ..............................................................................................................................................................
1. 10.000 4.000 0 0 0
lB 20.000 4.000 0 0 0

17 30 000 4000 0 0 0
16 31.000 .0
lB 42.000 4.000 0 0 0

20 0.000 4.0c2 0 0 0
21 64.000 4000 0 0.0
ii C. ,i : b ........ 06. ............. ... ........ 4 ........ b . ..... ...................... .. ....... ........................................... ....... ..................... ... ... .. ................................

23 66.000 4.000 0 0 0
24 74.000 4.000 0 0 0
25 62 000 4000 0 0 0
21 60.O00 4.000 I 0
27 .000 7.000 I 0 I

28 10.000 7.000 0 0 0
26 20.000 7 000 0 0 0...... . . . . . . . . . . . . . . . . . . . . . . . . . ..6 . ........
31 36.000 7.000 0 0 0
32 42.000 7.000 0 0 0
32 so 000 7 000 0 0 0
34 4.000 7.000
32 68.000 7.000 0 0 0
26 66.000 7.000 0 0 0

37 74.000 7000 0 0 0
£ik 'if , . . d ..... .........6......... 6

31 6 60.00 7.000 1 0 I

40 .000 10.000 1 0 1
41 10 000 10 000 0 0 0
42 20.000 10.0000 0 0
42 20.000 10.000 0 0 044 26.000 10.000 0 0 0

46 42.000.10 000 0
.... .. 6 ... 6 ' o ......... lb.. 66 ... .................... .. ....... b........ ...... .......................................... ............... .. ................................................................... ...... ................ ...........

47 "4.000 10.000 0 0 0
46 S4.000 IO.CO0 0 0 0
4: 44 000 13*000 0 0 060 14.000 10.0000 0 0
46 82000 10000
612 60.f000 10.000 0 0 0

S3 :::.O0 1 0

,2 26-0.1 1 ......... .0............................................
66 60.000 11.00 0 0 0

60 62.000 11.600 0 0 0
617 0 000 11.00 I 0 00 6 42.000 12.000 0 0 0

24 64.000 12.00 0 0 0
62 60.000 12.00
71 so.000 12.000 0 0 0
66 46.000 1.000 0 0 0
7 7400 1.000 0 0 0
75 64.000 13.000 0 0 0

66 601.000 12.000 • 0 I
70 46.000 14.000 0 0 0

71 60000 14000 0 0 0

72 .000 14.000 0 0 0
74 60.000 14.000 0 0 0
76 4 000 14 000 0 0 0
76 ..000 14,000
77 60.000 14.000 0 0
76 60.000 14.000 0 0 0

76 8000 1.000 0 0 0

81 6O.000 14.000 1 0 0

"4.'6 ......... ....... c b6 ....... .... ......... c *$ o....... 6 . ........ 6 . ........ ................. ...... ...... ...... ................................................ ............. ........... ..................... .......................

a2 74.000 16.000 0 0 0
81 62 000 16 000 0 0 0 _____________________________

84 I0,000 16.O00 I 0 T
86 .000 16,000 0 0 0

:6 66,000 17.000 0 0 0

... 7 276600 16.:00.... ..... K ............ '... ........ ....... .... ........... ..... ..... ......... ... ... .... ...... .. .... ....... .. ..... ...... .. ... ... ....... ....... ................. ..................... .... ...... ... .... .. ... ... ........................61 66 000 17 000 0 0 0
62 II.001 17.0000 0 o
62 74.000 17.000 0 0 0
64 62.000 17.000 0 0 0

..... . ...... .. . ..... .. .. ......... .. ........ .. .. .. . ........... .......................... ..... ....................... .......... .. ......................... .... ...... .................................

.. 6.6.' . .. . . . .6 0 0.00 .1 7 0 0 ... .... ".. . . . , . ". . -. . . . + . -.. ...... . --. . - . . . . . . . ". -.. .. . "... ..-.

.. ... ...... ... .. .. .. ... .. ..... ... .... ... ..... ...... ....... ... ... ... ..... ... .... .... ... .. .... .... ... ..... ..... ... .. ..... .

it



STRUCTURAL ELEMENTS * LINEAR ELASTIC

A BAR ZLEMENTS
°
......

MATERIAL NUMBER a AREA WRIGHT/LNGTH_

................. I .. ......... ......... ..... .. ..................... ....... ........ ...... .. I o.............. ... ' ........-............................ ....... ................ .................................. ........ ........ ................. ,

TrYr * CONNECTED NDS MATL
MC. I J NO.

I 43 44 1.. .. ....... ............. *1 4,.......... .. . .t.... ................. ....... .... .................... ..... ........ ................................................................................................ .. .....................................

3 41 47 .
4 46 47 I
S 47 48 3

7 4 0 50 I

B 50 I8 El 12 3

SOIL NATSIAL PROPERTY DATA

YOUNG'S MOOUL BULK MODULUS STRENGTH OARAMETERS
" -tL "UwM y"Wv'"(ftjMIt* AT16Y '# M0 ANY.." 106A Y " V - -oily-.. -bo -... .. 6 .... . ................ .......... .............

•.0680 5000.30 .1O0 .1O 1100.00 .600 .00 35.00 00 .10

2 .0E20 .0 00 .300 .00 20.00 .200 06 00 00 60
3 .0b10 103.00 .400 .700 100.00 .500 .50 40.00 .00 .10

2LET CONNECTED NOOlS MATL ELEMENT OENTER COOROINATES

3 3 2 15 34 3 1.000 2.000
2 2 2 36 I1 2 I1.000 2.000
2 2 4 17 lB 2 21.000 . 00...... ...... ....... .... ..... ¥ ....... .......... ' 6 ...... .. - ................................... ............................................................................................................................... .

1 1 1 3t 36 2 31.000 2.000
1 7 2 46.00 2:.0'a
7 7 1 21 20 2 52.00 2.000
I 8 0 22 22 2 6.000 2.000

*0*2 i 28 2 3 7.0000 2,O0

34 I1 16 25 24 3 7.000 2.000

1 36 1 37 20 25 2 2.'0' 66012FT 14 1 2 0 I 2 20 1.5 l017 Is Is 22 26 3 15.000 5:O0
Is II 17 2 22 2 21 0OO 5.500

0.0 2 22 21 24 2 oo i.00

20 ;2 22 26 21 2 62.000 150O
22 22 24 37 3: 2 70.000 1.500
22 24 21 34 32 2 37.000 3.00
24 2 2.000 2 3100
25 2, 21 2 4 3 .00 :.g0

27 2 20 4 41 2 24.O00 
t.00

28 20 23 44 42 2 22.000 4.6:30

22 45 44 2 ]2.000 3.1002 31 .... 2i 4f 4v -,1, O .1 O

31 2 34 41 46 2 12.000 &.SO*
12 34 31 At 47 2 14.000 8.500
22 29 31 49 46 2 62.000 8.500
24 31 37 10 41 2 70.000 , 500

31 37 34 1 50 2 7.000 4.100
28 25 36 12 1I 2 81.000 8.500

37 4 152.12 2 4.100 30.750

21 4, 46 88 14 3 45.o0 30.70

40 48 47 18 56 3 12.000 10 710
41 47 48 7 58 1 . 6.00 o 0 1.,
42 44 4S 54 57 r 12.000 10.750

42 41 10 58 14 3 70.G00 30.710
44 10 1 60 1t g 78.000 10.750

*S : 52 $1.60.1 48.000 . 30.750
1 I 1 .. - -- #,. T - -............. ..................

47 14 "5 3 52 3 4.000 t2.250
48 15 56 84 63 I 12.000 12.2:0
A8 18 17 65 64 3 16.000 12.210

10 67 12 65 1I ' ,2000 12 20
5I 6 70.000 12.t10

12 18 60 68 17 I 78.000 12.210 I.
52 80 61 I 4 1 86.000 12.210

... ' .... y ....k " "" . ... It 6.. . 6..... .b 6.... ..f : 4 .. . ......... ......... .............. .................. . . ..... .. . .............................................. .... ........ ........................

15 63 84 72 73 1 62.000 132.00
11 64 1 72 72 1 8.000 1.100 W

17 89 16 74 72 3 62.000 32 1oo

1T 87 6 75 71 I 7000 13.100
I0 It I6 77 78 1 86.000 3100
63 70 73 75 78 3 48.000 14.500
t. i ... '.... .. . ... ..... . ..... ' ' 0 ....... .. 7p$6 71 :..... . ........... .......... ........ .. . . . ... .... ............... . ......... .... .. ... ... 

4
... ... I 4..... o 6-*..... W ..... ..... . .......... . . ....... ......

63 72 ;1 80 71 3 11.00 *14.100
64 72 7., 43 80 1 82.000 34.100
Is 74 7S A2 :I 1 70 000 14.100
u1,r-T1fT 1 78 '000 1 00"
67 78 77 44 42 3 56.000 14.100
A4 78 71 8 5 as 8 12.000 11.100

I 80 61 85 I 11.000 . 5.$00
... IN I. . .6 .... ... . . ....... .............. 6 .'o66 -.... . . 66 ............ ..... .. ... .......... .. .... ............ ... .. ....... .. . . ................................. ......... .................... .................

71 43 42 SB 87 70.000 6100
72 82i62 88 1 78.00 135.100

74iT 46 I7 1 17OOO 3'.100
76 88 87 12 81 I 62.000 1.100:
76 87 88 13 2n I 70.000 1.100

87 ... 4 .2. 78.000 38 100'"'+ '" +i.... i . . i .. 4 .. ............. .'?+ . .. . . . ... .. ... ...... ....... . ........ .. . ........ ... . ....... .... ....... ... .... . . .... ..... .....

.%-

CONSTRUCTION ER INFORMATION

o . . . . . . . .. . .... . ... o.. o- . o . + . .+.. - o .. - .+.. . -. .+ o-, o. . % ", '%



........................................................................................................ ............................................................. ..........................................

....................................................................................................................................................................

.................. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SSTIPN: I LATER OF 420TIXTIL.F, P-20CO5 PPI, Ts0

[ _______II_______________________ _I 141III OII

• LOA OAI ........................ "..

LARGEST ELK NO. IN (HIS .NC"RIMENT 78

LARGEST N P NO IN THIS INCREMENT Is-

s.... 9.,w~ o. ,..:.....;:. ,...::,..: -..;,,: ..; -;;....,..,.. .... ....... .. .......... ..... ..................... ............................................. ........ ...... ... ................ ....... ......... .. . .. .. .

TOTAL NUM11it OF EQUATION$ ......... 222 "

NLUMBER Or EQUATIONS IN i OCR ...... 0S6-

NUMBER or iLOCKS .................. 3 [

HNKMER OF PRESSUkl CARDIS .......... 0 .

".%

*%

...... .... . ...... ... .. . ....... ...... . ... ......



NoDAL POINT FORCES CWEiGKT. OF ADDED ELENYSK

NP XPORC9 7-PO~tE

0

4 0. 0.

10. 0

0 a

C 0.

1.C. 0.U

60

0: 1

Is0. 0.I

2 , 0 0Do

240. 0.
250 0l.
26.0 a

27 0 0.

22 0: 0.
22 0. 0.

3 2 0. 0.
630. 0.

J70. 0. .

340 0

40 0 0

42 0. 0.

44 0. 0.

16 0. 0.
4970. 0.
i680 0

*9~1*o 0.

2' 0: 0.
62 0. 0.

660 0.

6010 0.
2 0. 0.

S700. 0
710 0

7 40 
0

7s60 0n

70: 0.
7. o
780. 0.

740

80 0:
720 0.
84 0 0

87 0. 0.

6480 0

400 0.
.. 0. 0.

.401 ::
64 0 2.0so

:60. 0.

... ... ... .... . ... ..... .. .... .. . ... . .. .. ..... . .. .. . ..... .. . . ... . . .. .. . .. . . ..... . .. .. . . .. . . . . .. . . ... . ... ... . .. .... .

. . . ....... . ... ............ .. ... .. ... ....... . ... .... ......... . ..... .......... .. . ... .. .. . . ... ... .. . . .. . . .. .. . ... ..

.S.... ..... ........ ............ .......... ....... .. .... .... .. .... .. ... . ....... ....... ....... ........... . .



LOAO CASE - I ZTERATION - 2
................................ ......... ....... ,,....,.. * • ,

NP DELTA-X DELTA-Y DELTA-*2 X*OISP Y*OISP 22-0OTAT TOTAL NP

.0000 .00 o .0000 , ofooo
2 .0000 .0000 .0000 .0000 .0000 .0000 .0000 2
2 .0000 .0000 .0000 0000 .0000 .0000 . '00 2

4 00 000oo 00o 0o 000 0000 .000 4
....i... ...666t ....... .. od.6.... :b666.... .. .. 'd666 .bod6....'..............................

1 .0OO0 .0000 .0000 .000 .0000 .0000 .0000 6
7 .0000 .0000 .0000 .O00 .0000 .0000 .0000 7

S 0000 0000 0000 0000 0 0000 0000 8.0000 " 0000 .0000 000 .0000 .0000 .0000 2

10 .0000 .0000 .0000 0000 .0000 .0000 .0000 10
I1 .0000 .0000 .0000 .0000 .0000 .0000 I1
12 .0e03 0000 . 0000 0000 0000 0000 0000 12.. . ....... bbbo . . .ooo ........ .666 . :0 ... ...... o .o.666 .....f ........... ... .... .............

14 .0000 0000 .000 00000 ,000 .0000 14
S .000000 0000 .00 _ 02 .0000 .0000 0002 1

1 0000 0000 000 0 0004 - 0006 0000 0007 1a
17 *,0004 ,3002 .0000 -,0041 .0027 .0000 ,0012 17
18 -:.0222 .010 .0000 -. 2274 ,0.71 .0000 .2244 IO
18 -. 0463 002 .0000 -,3411 - 0161 .CO00 .247t 8:
20 - 0484 0076 000. - 21!S1 -. 1340 0000 .2104 20
"' V' ...... ':6A fW ..... "'- ............ odi1 ........... .' ( . .. ;1 6 ......... : 6bob.. ........... ? t .. ¥... ..... ................ ....... ................ ..................... ................................. ..

22 -. 0011 *.0012 .0000 -,.0011 .0061 .0000 .0012 22
22 -. o010 . .0000 -. 0002 *.00o0 .0000 0010 22

24 0007 * 0016 0000 0012 0104 0000 0101 24
21 .0020 .0021 .-a! 7 " 0O21 .0011 .0000 0016 21
26 .0000 .0004 .0(30 .0.00 ".0Ol .0000 .0021 21
27 .0000 .0000 .0000 .0000 .0001 .0000 .0001 27
26 0000 0000 0000 0000 - 0002 0000 ,0003 28" i . .....:066 1 .... b..... ' . ........ ?b 6 67 ..... -'661"I . 1 2 ......... : 06b... ...... "6 .. ...... d d 0 .... .216 ...... ....... .................. ... .. ........... ........ .. .... .... .............. ..... ..... ......

.0 -.0121 .0045 .OUO - 2278 .0621 .0000 .241 20
3 7171 .00 .0000 .. 212 .1120 .0000 .3700 31
32 " 1171 0140 0000 8 SA 1100 0000 4012 32
33 :.1024 "0030 0000 *3140 -. 2541 .0000 .474 33
34 -. 1141 .0311 .0000 .23377 .2717 .0000 .4218 34
21 -. 011 ".0400 .0000 -.2310 -. 2026 .OCO0 3103 31
36 - 000 " 0041 .0000 O " 0128 0000 .013 26
S......... :66 ....... 66.. i ....... ;.: 6 ........ 60 'f ...................................................................

261 .0022 - .002 ,000~ .0011 -. 0104 0000 .0108 is
23 .000 .00*0 .0010 .0000 -. 0041 .0000 .0048 31
40 0000 0000 0 0 0000° 0000 0001 40
1 .0*000 .000 00 .01 00 .0003 41

42 -. 0121 0068 .0000 -. 14(" .0100 .0000 .1122 42

42 -. 0421 .0102 .0000 -. ;120 .8117 .0000 .;212 43
44 .0466 0347 0000 3 1:7 1222 . 000 24.4 44

...:a.. .... ...... .. ....... .. ...... .'.'... ......................................

48 - .04o :.71 .0000 -. 2614 -. 3823 .0000 4417 4o

47 -. 0100 .0 .0000 -. 2263 *.3742 .0000 .1373 47
48 * 0411 - 0702 0000 - 1821 - 3378 000: .110 45
41 - .O23 - .0114 .0000 - .0731 - .324 .000O .2401 40

I I0 .001: - .071 .00?, -. 0017 .111 .0000 .0460 10

:11 ".0001 -. 7239 .0000 -. 0014 -. 0121 .0000 0127 1
12 0000 .0021 0000 000 -,007. 0000 0076 52

""4 .... 'G ...... ' .. . .. N N60 .... .: V .191671 ..... i . .... ' b ... .. ' i .. .. ........... ..... ... ........... .................. .......... ..... ....................... ......

14 -.0432 .0212 .0000 .4842 -. 1374 .0000 .1034 14
1 : *.0413 :.0071 .0000 * .2776 .2428 .0000 .4420 1
1 0 03 2 01 o000 . 210 -210 OOO 4442 1
II -. 0314 073$ .0000 -. 1141 -. 3671 .0000 .4021 178 -. 0141 - .0812 .0000 -. 0171 .202 .0000 .2711 01

31 .17 -.0307 .0000 .031 -.0874 .0000 .10418
80 -. 0031 -.6038 .0000 -. 0044 *.0117 .0000 .0120 so

II1 .0000 .0021 1
62 -. 0400 .0212 .0000 - 0858 .02 .0000 .083 52
13 -.0207 *.0071 .00( ) t. -.1417 .0000 .1711 83
64 - .021 -".077 .0000 *.017' ".2074 .0000 .2252 64 -
61 -*.0222 - .0701 .0000 :.0711 2468 .00h0 .23 1

86 - 0220 - 0821 0000 - 0810 I11 000 201 66
67 ".2143 :.0324 .0000 ".O321 *.1270 .10 :;30: 87-
8 - .0064 ".0044 .0000 ",0082 *,0107 .0000 .01:0 18 5'

.1 3030 .0025 .0oo .ooo0 .0040 .000 .0040 lg
70 4.4 .0171 0000 ' 1241.- 114 0000 1211 70
11 . ... db'|b -* .........A b 41. f ........... . . ... '/ .... 4 .. ....... :6 0 . .. .. "° 1 ............ .. ............. .. ...... .......................... ........ . ... ............... .. .

72 .. 140 64.0486 .0(',0 ".5687 • 11 .000 .6787 72
723 • 8*3 *. 282 .0000 - 8621 -. 2102 .0000 .70. 73
74 - 0208 - 0842 0000 0708 - 170. 000a 1840 74
71 *.011 3.0337 .00 .037 *. 2 0000 .::0117
76 -. 0011 -. 0048 .0000 .010* -. 0100 .0000 .0141 76
77 .0000 .0020 .000.0 000 -.. )00 .000 .000 77
7: - 1111 0017 0000 - 1201 - 0471 .0000 1221 7

1 ..... 1 l- .. .. . ..60 dli . J . .... ...... ...... ..
so -. 000 -. 1292 .0000 -. 140 -. 2008 .O000 .114 40
&1 ".9323 - 21" .0000 -. 100 -.2074 .0000 1.0062 1
62 -0031 2507 0000 - 5TO4 - 3434 0000 2434 82

-3 111 *.0:7 .0406 .88:0 7.01 .060 .11ZT 63
84 .0000 .0M2o 000o .000o .0720 .0000 .0710 84
81 -. 228 -:.0640 0000 -. f12q -. 0731 .0000 .6462 81

I *II0 -. 11 .0000 700: * 10Ol 0000 ls go
... l ....... :.' :,Y .. ..... .'' i .. ........ 0 6... .. ' i .... ' "| . .... 000o .. .... .. ' ... .. k .. .. ....... .... .... ...... .. ... ... ........................... ... ..... ............ ...... ......

a0 -. 112 -. 1708 .0200 -. 6667 *.1028 O000 .6III 6
11 .27 - .31Z .0000 .2720 -. 141 .0000 .060 83
so 0000 7024 0000 0000 2C1 0000 2017 s0

2 * O000------i32 OIlS 0000 .6 I
12 118 : 311 0000 - I111 - .211 .0000 .7622 82
I2 -.6466 " 8714 0000 "*I68 - 1714 .000 .8148 3
I5 - 1127 -.3118 . 000O * 1127 - 3158 0000 3282 14

" -66;o ......... :'Ifb V ....... .. .. :. 6666 . .. Yg . .'oood 10 4, . -t - .............................. ... . ................

0 TRUCTURAL ELEMENTS - LINEAR ELASTIC

TAt ELIEMENTS--INTNAAL MIEIER FORCES

ELEMENT NO AXIAL FORCE

INCRIMENTAL VALUES
I * 0428
.. .. .. ....- ...... ................... 6641 ....... ......... .. . ...... ......................... ........... .... . ..................... . .................................. .......................

a " 0221
4 " 0222
_ 60441

1749

7 168S
a 0012

. ... Y " UM ....... .. . .................. ..... . . ............. .... ...... . ...... . ... ...... .... . . . . . . .. . . ..... ................... . . . ... .. ... .

1.:*172
3 .27S

I .1206

7 1014

. . . ' ' - ' -*- " . " . - - " . " , - .- ,' . ' . ' . -" + +,4 r "+ " "'" " "• •" -, "• ' + % M " "+ "* •' ,\", , ',", +, '_ ,T , .A " i% -+



-l.c .10%VT106 ~

, I .320
00

POUR N0,6 SOLID BLIMINTS - MODULI AND STRAINS (STRAINS IN PIRCINTI

ILl IAS MOD SULK NO SMEAR NOD P015 BPS-K IPS-Y DAN-KY BPS-I IPS-3 GAM4MAS ELI

1 1262 3 2306 227 7 I$O 001 000 002 002 *-001 002 I1_ _ _ _ _ _ _ _ _ _ _
2~~F- 622.1 333.0 21.6 11I .001 ,007 .010 .0)0 •002 .0|1 2

4 .6 17.2 .2 .4*4 1.651 -. 726 2.444 2.240 -I 224 2.164 4
1 .6 . 17 I 2 484 162 114 6 121 46124 -2 .1 50 12 13 S

............. ........................ . ' ...... .... .. .. .. ..... ... ... ...V .' M .. . ....... .. .. ........... .. ; . l .. ... . | ......... . . ............... ........ ... ... ....... . ..........................

7 ,7 16 4 .2 .413 -1. 182 2.666 4,240 4.428 -2.212 6 747 70 .6 16.6 2 .464 -I. .57 7.056 - 711 2,121 •1.1S1 3.320 6
6 417 2 228 6 186 8 224 - 001 121 011 140 - 008 146 8
10 471.1'r 313.2- 180.6 .327 " 010 .112 .032 .1i4 - 010 .204 10
II 476.4 270.8 181.4 .242 -. 004 .111 -. 072 .206 " 812 ,217 11
12 110.2 262.8 210.6 .201 .012 .l1)3 - 044 .104 .004 ,068 12
12 428 7 217 2 154 7 122 00) 002 - 00) .002 00) 002 13

~... ... di. ~. ............ . .. ............

11 2.1 12.8 .7 .471 1,2..1 -1.021 2.171 2.110 -2.021 4.214 11
11 4.4 16.0 1.6 .412 23,16 -1.114 1.101 2.822 -3.011 6,163 II
I17 I 6 11 6 6 484 I 727 - +1 6 712 4 211 -2 728 6 862 17
11 .T 17.1 .2 .44 -1.012 2.114 1.011 4 140 •2.716 7.254 I1
11 .6 17.1 .2 ,484 -2.211 4.112 7,474 1.626 -2 668 8.621 11
20 .7 11.2 .2 ,464 -2.441 1.204 6.l06 5.876 "- 211 6.162 20021 6 17 2 2 484 -l 478 2 422 2 661 2 768 -I 621 6 114 21

22 402.0 3.$ 112.2 221 - .008 .221 - .062 .211j -. 011 .284 22
24 42.0 207.4 10.2 I1I .02 .212 - 012 .122 .011 .103 24
21 40* 6 228 6 661 6 062 - 001 020 001 001 - 001 002 25

2 .0 .1 ,0 411 .733 ".832 2.124 1.214 *1.374 2,643 26
2? 1.1 12.1 1 481 2,011 -1 210 2.102 2.627 -1.822 4 148 27
26 2.6 12.1 .8 466 I O01 -. 1 007 1,017 -.621 I 642 28

21 3 4 4 41 l. 666 1 224 I 226 " 010 I 224.28

.. ... ........ .. .'.............. .. . ... .. ...... .. .... ... ... .4 .... .. . ....... " .d .. .. ...... .............. ...4 ... .. f . .. ......... ...... .... .... ...... .......... . ... .. .......... .... . . .

31 .6 16.6 .2 .484 -1,142 2,246 -2 772 2.847 -1 641 1 74 1 -
22 .6 16.6 .2 404 .181 2.678 -4 114 4,642 -2 466 7.028 32

ILE 1V.M .S UK 42 4.022 242 .1 *.43 A14X I4
21 271.1 248.0 108.2 07 . - 076 477 - 021 .107 1

26 244.1 216.1 146.1 .167 002 ,01 ".012 .066 .002 .0623 2
27 1 . 4 0 0.461 131 214 16 786 8 111 "l 202 II 788 27

25 408.2 441.1 112.7 .29 -I 148 2.120 0 272 7,012 -4 10 11.641 28
40 3 21 1 4 8.8 281 •1 21 4.748 1.870 4,801 -I 414 .318 40
47 114 0 412 2 40 7 411 21 01 1 200 - 676 6 2:8 -1 !1I 6 228 41

T 11.1 * 1i. I** 4 0 486 *1.244 4.212 "1 346 4.3 7 "132| 1.11 42

....... '....... 2. ,f' .... - Td " f o' ' - .. ... .. ....
47 I 4.: .0 .461 - ;10 048 .41 211 - 271 .4 0 47

48 221.0 4261 82.2 .402 " 126 114 .141 ,182 - IS4 226 48 +
46 1t 836 6 4 0 41 - 2 28 1 21 2 284 700 48

10 318.8 443.1 132.. ,310 - 268 .' -" T '4 311 • T P""-16s so
to 617.7 1-21. 242.1 274 -. 286 2..1 01 22 12 - 268 20 266 1
12 74180 17.1 260.8 .212 -,211 2.76 - 261 2 77 - 222 2.817 62
13 642 466 7 280 0 228 078 077 012 00 082 1 1 . 3
I ........... f .k .......... . .... ........ _.. d ...... 44 :6" O. .W-66b.661 ..... 1- ............. . ... ... ... ..............
. 21 0 .0 .4 7 1 1.20 0 .57 26.742 -28 721 1: 417 11
64 I 4 0 .0 .466 • 02. 2.248 10.614 1,147 -26 717 40 704 16
17 1 4 0 0 416 -2 601 2 £06 20 112 14 817 -II 12 20 62 17
1-68 608.8 134. 221.2 .244 - 261 2.12 7110 ,10 4:24 3,332 1
18 1410 7 214 2 14 ,110 - 20 2723 -.113 2.716 - 202 2.01 121
20 431 0 40 6 161 0 21, - 117 ,04 0632 .018 " 121 220 0
21 1 4.0 0 4G .20 - ,084 - 037 220 02 2.314 II

.- . . . -.. ..." .. . l .- -" "4 .. .. -. - .d f 1 1 f..... 1_ . . V I.. ..... 11 ..... .. ... . ........ - .. ..........



62 435.4 412.4 161.4 .31 .0•1 -. 022 -.029 .094 -. 021 .076 62
63 253.7 429.7 93.2 3• .076 .021 .272 .172 .121 . sj es
64 ,I 4.0 .0 .411 " 2 SIC .6I 44.,07 26.202 "11 162 1.44 t4 o
• 1 4,0 .0 .4•1 -4.022 21.934 44.576 34.223 -1& 361 12.24 9:
1• ,1 4.0 .0 .496 -2.911 1.311 -33.011 21 1;1 -3.163 28.712 66

67 2 4 0 0 491 2 612 -3 270 21 134 11 •41 -14 668 21 658 67
I• ,1 4.0 .0 .411 ,001 .4 1 4.114 2,.61 "2.222 4,114 II

43 .I 4.0 .0 .436 .748 *1.941 7.642 3.462 -4.6i0 •,102 69
70 I 4.0 .0 .4•1 2.0;3 4.6 ;1 -1.017 6.20! .13 6.066 70
71 I 4 0 .0 41 6 0.28 2 2 1 02 26 264 "1 738 .• 03 7

. . . . ......... '..... ... .. .. ...................... ......." i..g'i'"X.:Mgg ". bl "':' t .."' .'g 4j.. .... ............. .................... ...................
73 .I 4.0 .0 .438 S 424 -1.974 13.184 9.244 -5.834 I.!11 72
7 .1 4.0 .0 ,49I 1.42• -. 031 -3.307 2.347 -1.113 3.6IS 74
71 1032 5 188 2 472.4 097 - 012 024 012 066 * 0-1 oa 7
76 610.7 4.2 :23.7 .241 -21 .'•• -.32 .315 -21 .17I 79
7 .I 4.0 .0 .486 "1 170 9.129 14.12 I1.i9 -1 ;86 22.112 77

78 ,1 4.0 .0 .446 1.002 2.702 12.2•1 1.118 -4 i 4 13.532 78

rOUP NO SOLID ELEMENTS - STRESSES

ILE SG-X SIOGY TAU-XY SIG-i SIr3 TAU-MAX f1911--SIOSIG3 LEVEL ELK

I .246 .482 .00 .483 .241 .11 1.280 1.170 .079 I
2 263 120 .22 122 262 126 4.669 2 075 083 2
...." .... .. :' a, ........... o.. . 4 .. 1A ....... ..... *I ... . At " :62 . . :6it " t .. .......................... ... ..................

4 36 .126 001 .;:: .66 .081 1,1•• 1.464 I,••• 4
• .32 .23 .017 .131 .32 .060 ,371 1.110 1,713 5
• 41 664 026 f51 413 098 4 724 I 427 I 362 6
7 .127 .730 .010 .730 .127 .102 2,704 1.214 2.31 7
8 .222 .116 ".001 .111 .222 .037 -. 422 1,•O1 1.922 8
9 .324 1.01 .010 '.070 .324 .372 1.179 3.201 .221

10 400 2 31 042 1.383 398 432 2 441 3 471 278 2o
t........... .rl......fd............ . *. . .. .. . ..........-f.-A-....... -V l -l.................
12 .374 .919 -. 032 .14 .219 .281 -9.282 2.01 .67 12
13 .240 .2.0 -. 002 .2!0 .140 .070 ".•14 2.000 .063 13
14 171 23 03 262 118 048 21 911 1 620 034 14
14 .122 122 .011 .III .lll .01 11.657 I.346 768 11
1• .230 .262 .022 .2•4 .226 .022 44,246 1.287 661 16

17 .329 .402 .01 .407 .32 .041 13.702 1.212 .820 17
12 .282 . 467 012 466 *261 014 4,432 1,237 2 072 18•

* ~~~~~~~~....... .......................I~~....tl ...... .: t .............k~ ......... .. .d'f- .. ... :1 .... .... ... ' ..... ...... Off .... ...... I 3 ... ..... f.:+ .. ... '''1 .. ....................................... ............................ .

20 .121 .644 .O12 .546 .520 .062 1.482 1.240 1.247 20
21 .348 .481 .008 .42 .21 056 2.888 :.212 .;12 21
22 34 I 1711 174 31 18 2 921 4 142 242 22
23 .314 1.20: ".14 1.2; .284 .472 -9.54 4.277 .237 23
24 .300 .882 ".099 .707 .27. .214 -12.724 2.14 .227 24
26 .042 .0•1 .002 .0•1 .042 021 2.:44 2.111 .022 21
26 . 002 006 003 002 - 007 005 63 206.- 27• -I 000 26•6........... :66Y ........ b . . . 61 . - .-* .. . . . .........................................................

28 .I00 ,02• .006 200 .02• 02 86.552 4 012 .712 26
29 123 .214 007 .214 ,122 .01 4,782 1.322 .82 23
30 Its 299 I 07 263 133 0:2 -3 83 1 133 040 30
31 .212 .1• -3OL .5Ii 212 .03 - .232 1.420 1.o•I 22
22 242 .244 -. 018 .251 .32 .065 :1.472 2.463 1.120 2
323 23 .640 -.002 .641 .122 .011 -1..4 3.32 1.180 22
24 .S27 .I11 00 s62 17 049 2 278 2.250 884 24
..... l . . .. f1 .......... '...... :' ........73 .... '6 ............ 41 ............................ ............
36 .016 .37 -. 1 .233 .061 .142 -2.237 6.:: .:21 26
37 .074 .071 -. 066 .13 .020 •.035 -4010 Is4.126 1.026 27
28 083 224 - 00: 121 047 023 -t2 Si2 I 441 164 3
39 .027 .252 .021 .217 .03 .122 7,341 1•.737 •*•4731
40 -.024 .20 .206 .341 -. 064 .17 26.02 - 62 27 -2.000 40
42 -. 111 .46 -.014 465 -. 222 2 : -I.2:6 -4.177 -. 000 41
42 -. 011 .414 -. 094 .424 -. 022 .222 *4., • - 1•,4 -1000 42

43 .227 .:2 -. 12 30: .258 .3;: -12.;1: 4.136 1.268 42
44 .21 1.402 -. 066 2.406 .3 672 -2.742 5.252 1.614 44
45 *.117 .31 .12 .230 -. 266 .286 22.826 2.032 _1.000 45
46 .021 062 .021 .072 .02 .026 28.267 3.620 1.011 46
47 .057 .123 .114 .203 -. 015 .111 26,112 -7.212 -1.000 47
48 - 050 423 222 412 -,2 287 12 848 -3 682 "I 008 41
&1 -. 117 .043 :.:0 .08• -. 211 .I•I 221.40 0.411 -. 0" 4
10 3 277 .480 .262 .120 -. 405 .438 10.26 -1.256 -. 000 10
11 - 476 .864 -. 047 1.I12 -. 722 $42 -2t.644 -2.572 -2.000 12
. 2. " 270 . 11 225 36 310 . 2 10 073 -3.214 -1 000 12
it'€ 1 W... -'. ... *... 44* -.. . .. - 6 ......... - -*- . .......... V': + ... .... -, d .. .... ':V 194... ....... 'i':+bb ..... d ...... .......................................................

64 .03 .055 .214 .160 -*070 .111 42.404 -2.3 _221 .000 4
61 .040 .206 .12 286 -. 002 .242 22.546 -462.020 -2.000 56

I6 17. 344 027 344 171 063 8 71 2 027 28546$
97 - 003 .254 **:082 .: 1 .042 .125 "22.4 4 .343- :1.000 17
58 -71 1.004 -.202 1.061 -. 18 .981 .*26 "1.141 -2.000 1
53 -1,1% .823 .172 .628 -2.601 1.218 4.068 .122 -. 00 13
S0 ... .... Y42 14)• 211 * 348 9 093 " 14 -I 000 soI~ .... .. ~ . .... .. ....40 404 ........................................................ .................... .I ........................ ..............................................
62 . 0 .046 .002 .12 043 .12 8.611 6.517 2.063 62

32 .482 .072 .217 ,II7 -. 100 .377 81.473 -6.5:1 ".000 63
.4 261 450 * 083 105 206 200 -3 768 2 862 242 64
65 .70 .771 .03 .777 .6II .03 1.441 212 .04, :;
56 .606 ,528 -. 012 .542 ,300 .021 -11,218 1,081 .022 66

7 200 .308 -. 006 .23 .139 .016 "4.078 I 01 .201 67
55 .040 028 - 002 042 026 002 -54 601 I 240 012 684 ...... o 9b6 .... T~:t*.6 J, b........................I ............. : ............. :1.14 .......... ' ..... .... *V4- 1"' ........... ;:'6ff ..... .. 'o ... ... :'oV4 ....... il 7.. . 6' 6b ' 'it ........................................................... ..... ...

70 .321 .381 .020 .31 .311 .28 -11.o2 1 242 .090 70
72 .668 .708 .001 .710 .666 .022 1,2 21 1.01 024 71
72 424 4S4 01 461 407 027 20 723 1 122 049 72
72 .211 .213 .006 .214 .217 024 3 140 1.263 .0:3 73
74 06l 072 ..0 .072 081 .004 1.461 1.118 .042 74

75 - 056 .272 422 560 -. 275 4;8 23.21 -:.43 -1.00 7:
76 - 221 364 • 422 1 087 -,442 . 770 -27 05 -2 474 - 000 7

' . . . 661 ......... . :'0d 0 .. . -' ... . -641 _... . 0'0 '.. . . 1 1. . 7114 ..... 9. fl "I ."bo " 1 ... ...... . ... .... ......... .... ..........

7a 202 .223 00 .224 .202 .011 14.460 2.106 .040 76

..'1
S.'' .......... . "... * ", •-.-• .



PROGRAM SSTIPN

.,

..... .. ............. . . ...... ............ ......... .. .......... ........ ... .. ..... ... .... . .. ... ... ..... ...... ... . ... .. . ......... ..... . ... . ... ....... .... .......... .......

..T N . LA. E ... .. E... IE......... ...00 ..I T.. . . ..... .....00.............

NUMBE AVR OF 1F BEM MTRIALS. 20 P.710

NUMTRA O N8:OA LNK~S ........... 0I

:UM::: 0, .. WL : N .. .... .... .. .. . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . .
NUMBE OF NTERA MATERIALS . .

TTNUMBER OF SOIM LEaT ELEMENT.. 7

NUBE O 0FFSOL ATRALS...2:::
BER09 OF NLEMETS LINFOUN7ATION.

, U 0P NTRFCEELEMENTS:....0

NUMBER OF LOEADCSAE.L......

NCMENT NO 2 PTOFLTRN

IN.M :A 1 1::tN :T. . .~ ' 6fi... .... .... N 0

7 FU PNLYRN
INCRMEN NO A APL -LA-CS

uwvf -bp'~ifkxl~d c 0 39.)i tI Ol-I Ai ......

N u it :.L: 1,CA$as .. " :: :: .....



NODAL *DINT INPUT DATA

DI NODAL. POINT CDDRDINATEI S.C CODE
NUISER x-R Y Y zz

1 000 000 1

2 10.000 .0002 20.000 .000 I I

4 30.000 .000 I I 1
£ 26000 0 00o1 I I

. dbb . 6o ..... . ............ ..... .......... ........ ................... .................................... .......... ................... ...........................

7 .0.000 .000 I I 1
8 14.000 .0o0 I I I
I 0000 000 I I I

;o ;6.::0 :000
11 74 000 .000 0 0 I
12 82 000 .000 1 I I
12 .0000 . .000 1 1 

1

. boo x. . d6 o .i .... ... .................0... .. ................................ . ..........

IS 10 000 4 000 0 0 0
IS 20 000 4.000 0 0 0

17 30 000 4 000 0 0 0
I 3 26.000 4.000 0 a
IS 42.000 4 000 0 0 0
2o 10000 4.000 0 0 0
21.14 000.4 000 0 0 0 ,

... ... .. oo ..... ..'ooo . .. .............. . . . ........................... .......... .... .. . ......... .. ...................................... ..... . . ... ..

23 65.000 4.000 0 0 0
24 74.000 4.000 0 0 0
26 42 000 4 000 0 0 0
25 10.00o 4.000 I
27 000 7.000 1 0 I
28 10.00: 7.000 0 0
28 20000 T 0 0
!.b . 16*o6 Y. . .:o66 ......... .......b ........ .. ..................... .

21 26.000 7.000 0 0 0
22 42.000 7.000 0 0 0
34 t4.000 7.000 0 0 0

21 ll,000 7.000

16..........o o . -... 600 2 30.000 7.D000 I 0 1
40 .000 10.000 I 0 I

42 20.000 10.633
42 20.000 10:000 0 0 044 26.000 10.000 0 0 0.

4 42000.10000 0 0 0

... ....... ~~!6 1 '~ .. ' ~ .. . .. . .. . .. . . . ..... ... ..... .............. .... ...... ..... .. ..... .... ... ...... . ..... ....... ........ ....... .... .. ..... .. ...... .. ........... ....... ....
4 t 1.oo I.OOo iooo.........o 6

47 84.000 10.000 0 0 0

48 58•.000 10.000 0 0 0

62 10.000 10.000 I 0 I

26Di000 11.500. . . 0 0 0
.... "4 .bob ... 1 06 ............ ... ................................................................................... i

41 50000 11.500 0 0 0
4 4.000 I1.500 0 0 0

77 4 000 11_00 0 0

57 55000 II.500 0 0 0

56 5.000 ::*o0

5 74.000 11.500 0 0 0
10 52.000 11.500 0 0 0

51 80.000 11.5oo I 0 1 p

82 42.000 10.00o 0 0 0

82 00.000 So0 0 0 0
64 64.000 12.000 0 0 0

6I l.000 ;2.000 0 0 0
2 864000 142000 0 0 0

65 s2.000 13.000 0 0 0

1 30.000 132000 1 0 1
70 46.000 14.000 0 0 0
71 50000 14000 0 0 0

7 .0o 4.000 0 0 0
74 6.000 14.000 0 0 0

71 74000 14 000 0 0 0
76 82.000 4.02 0 0 0

77 60.O00 14.000 I 0 1 I
74 10.000 15.00 0 0 0
7 14 000 1:.000 0 0 0

' ...... 51'66...... :666............... 6.... 6 . ............................................................................................
7I 66000 11.000 0 0 0

7. 74 000 15.000 0 0 0
2 S2 000 11.000 0 0 0

64 .0.000 11.000 .0 .. ..

81 14.000 16.000 0 0 058 7:.000 1.000 0 0 087 56000 1 000 0 0 0

.........,:boo ....-5:oo ........ ... ... .......................................................................................................... +
58 82.000 11.000 0 0 01

80 *0.000 IS 000 I 0 I
81 88000 17000 0 0 0
82 54 000 17 000 0 0 0
52 74 00 17.000 0 0 0... X ... ............. .o. ...... ...... ........ ... ...... ........ .. ...... ... .... .. ..... ....... .......... ....04 600 17 000 0 0 0

:31 0 00 17 000I 0 I

.... . . ... ... ...... ... .. ... ....... .. .. . . . . . ... . .

. ~. . . ...... ..... . . - .. .. .. .. .. .... . . . .. .. ... . *



STRUCTURAL ELEMENTS LINEAR ELASTIC

BAR ELEMENTS .......

MATERIAL NUMBER E AREA WEIGHT/LENOTH

................... f ............... . .............. 66 .. .................................... .. .................... 6 : ...................................... . ................ ......... ... .................... ................ ... .

ELMT CONNECTED NOOES MATL
NO. I J NO.

I 42 44 1
... .. .............. ....................... t ............................................................................................................................................. . ... ........... .... .........

3 45 46 I
4 46 47 1

6 47 41
N 48 4: 1
7 48 60 I
a 60 so t

.............. P .............. R ................... .A .... ...................... .. .... ..................... ................ ... ....... ....... .. ... .. ... .... ... .... ... .. ..... .. ........... .... .. ..... .. .... ..

SOIL MATEPIAL PROPERTY DATA

YOUNG'S MODULUS . ULK MODULUS STRENGTH PARAMETERS

MO uh'WY..A't1m ;kpbmkt k 6 Vally N-6ay...... in N
I .0680 6000.00 .100 .600 1600.00 .600 .00 3.00 .00 .60
2 062C 40 00 300 800 20 00 200 6 00 00 60

3 .0600 1000 O0 .400 .700 600.00 S0 .50 40.00 .00 .90

o6UA i dvW4AAI:T i.LM 60",Ytk ..............................................................................................

ELET CONNECTED NODES MATL ELEMENT ,CNTER COORDINATES
ND I J K L. NO 1-ORO Y-ORO

I I 2 1s 14 2 .000 2.000

2 2 3 16 16 2 15000 2.000
3 2 4 17 Is 2 20 2000

S. ...... ....I I I't ......y........1 6 - ......... .
S 5 6 II I8 2 26.000 2.000

1 6 7 20 I1 2 4.000 2 000
7 7 a 21 20 2 S2 000 2 000

• • 22T 1 56.000 T,000
I - 10 22 22 2 T2.000 2.000

10 1: II 24 23 3 70.000 .000
Il 11 12 21 24 . 78 00 2 000

.... I f I .... 11 T 11. ... ' ... ..... .. ... . , bbU ........ -6766 ............ ... .. ...................... ... ............ ...... . .... . ................. ...... .. ....... .... ....... .. ... ...... ...... . ..

12 14 16 28 27 2 6.000 .600
II 15 II 2 28 3 16.000 5.600
Is Is -7 30 29 2 26 000 6 S00

16 17 I2 31 20 2 23.000 S$00
17 16 II 22 31 2 31.000 6.500

16 16 20 33 32 2 46.000 6.600
I ; 20 21 34 3 2 $2.000 6.600

20 21 2: 3 34 2 84.000 6.600
21 2 2 22 3 3: 2 :!.000 .600 '
22 23 24 37 3 3 70.000 S.0
23 24 25 3 27 3 7.000 6.500
24 26 26 26 38 3 a.000 6.00
26 27 28 4 40 2 6 000 a 600
26 26 21 42 41 F 6.00 8 600
27 26 20 43 42 2 26.000 8.0
28 30 21 44 42 2 33.000 .1000
28 21 22 46 44 2 39.000 S 00

'"16 ..... 3 ..... .. ""..... 4 . ............ 4 do . ....... :466 - ... .............. ............
31 22 34 47 46 2 52.000 6.600
32 34 26 48 47 2 a6.000 8.600
33 26 26 46 48 2 62 000 8 S00
24 36 37 0 46 2 7000 &.:00
3 37 3 61 60 3 78.000 8.600
3 38 3 62 61 2 4;.000 8.600...-44 .... .:....... 4 A. 1 ...... N !I I,,o ... *,o ......... .... .. ... .. .... ...... .....

S........... 6:t ..........

31 46 46 65 64 I 46.000 10.70
40 4$ 47 66 6 I 12.000 10.70
41 47 48 67 6o I as 000 10 750
42 48 46 58 57 f l 2.000 0.70
43 46 60 56 68 1 70.000 10.760
44 10 61 60 .. 1 78.000 10.7:0
4 S.2 51 .0 1 8s 000 .. 760"." .... V3... .... .... ' ...... .......--- ......... .- 41 -96 .......... - , -il . . ........ ................. .. ....... . ..... . . .............. . .... .... . .. .. ..... . . ......... ..

47 54 5S 12 62 I 46 000 "7.2 0
48 16 8 6 2 I 62 000 12 260
48 66 6 s 64 I N6 000 12 210
5O 17 18 S: 26 I 52.000 $2.210
El s8 so 67 r6 I 70.000 12.260
12 51 60 68 87 I 76.000 12 260
62 60 SI 61 68 I 86.000 12 260
" . . . 1 1 . . b . 26 0........... ...... . .. ....... .

6: 62 63 72 71 I $2.000 13 00
56 84 66 73 72 I $6.000 13 600
47 l6 so 14 73 1 62 000 13 Soo
so il :7 71. 74 T 7G.000 T.500
6o 47 88 7 75 1 78 000 ,3Io 800
60 8 60 774 76 I 6.000 2 .o00

*: 7 71 781 70 I . 4 000 14 So0.4 1 t.. , ...... ..... .4 6
42 72 72 I 78 I a6'0 14 00
64 73 7e 8 80 1 2.C IA4 .0
86 74 71 82 81 I 7C 000 14 Soo
66 75 76 82 82 T 78.000 14 500
67 76 77 84 82 1 83.000 14 00
64 78 75 8 8 , .00 Is60

* l N 80 s 86.86 68000 :o6,5o0

71 6: 82 84 87 70,000 1 P0072 82 82 68 88 I 78.000 8.SO072 82 84 60 88 7 86 000 14 O0

74 85 l6 II 51 1 17'000 11 SO0
7 68 87 82 I I 62 Go0 :0 600
74 87 88 3 82 I 70 000 IS 500..... 6b.. 04 7 oo 0,oo"

CONSTRUCTION LAYER INVORMATION

V . . . , " "% " " . " ' ,.- " ,, " " ." , ,.-,-.-.., ' ' .- ,-.- ''''.-,-.- ' '''" .....-. • "" " •".



1.

.. °°** ...................... ..................................................... .. . ........ ..... ... ............................................................................................... . .................................... ....... ..........

.............................................................................................. ........................... ..................................................................................... .. ...........................................................

.................................................................................... . ..•°•o• ................... ...... . ......................................................................................... .. . ....................................................... .

.................... ... ................................................ ................... ............................................... ......................................... .......................... ... .. .....................................................

.................................................

..... o............°o°........................................•.o................. ...... •*°**•o°*.............................. .................................................... °°.°.... .... •....................................................... . ......

.............. ........ . .......................... ........ ... ... .. ....

SSTIPN" I LAYER OF OEOTEXTILE. P-2000 PP1, T.IO00

* LOAD CASE ............................... 2

LARGEST ELE NO IN THIS INCAELENT 76

LARGEST N P NO IN ?HIS INCREMENT ts

.AND WIH ...................... 40 .

TOTAL NUMEER OF EQUATIONS ......... 222

NUMBER OF EOUATIONS IN BLOCK .... 84

NUMBER OF BLOCKS ................ 3

...... ...... ...- ,,"........................................... .. ........... ...........

NUMBER OF PRESSURE CARDS ....... 0

,:.,),.. ......' ...... .. .... ." . . . .. ., . .. .. .-. ... :, .... .... . . ...- ... . . ... ... .. " . . .- .': : ........ ...

... .... .... ........ .... ...

. . . .. .. .. . . ..... .. . . ...



-- V 1'Y W.Ar -A nx 'K -- ' T XJ- namm rLM

i .C". i~ik;Z ADDED !LVQN;

mP X*PVfCSC Y.FORCI

1 0. 0.
2 0 0

40. 0.
0O. 0

00.

1t 0. 0.
1 0. 0.

12 0. 0.
14 0 0
I i .6 :.......... . . .............. ... ... ... ....... .. ... ..... ... .......... .. ...... . .. .. . . ...

1. 0. 0.
17 0. 0.

21 0. 0.

220 0~

24.0. 0.

27 0 0
29 0: o.
250. 0.

300
0

3220. 0.
22. o 0
24 0 0

27 0. 0

S0*

421 0. 0.
420 0

S. 0.
540 0.
450 0

£6 C 0
.......... . . . . . . . . . . . . . . . . . . . . .

46 0. 0..... .... ...

600 0. 0

0 0 0.
0.

0. 0. '"I
a540 0

350. 0.

570- 0.
50 0

6: a' 0.
600 0.

6 0 0

2 0. 0.U

7120. 0

74 0 . 0.
7 0. 0-
7 a0 0.

670 0.

250. 0

70 0 0
71 0 0

of40 0.
7o0. 0.

770. 0.

70 0
7o 0 0.

£00...

:11 0. -t

850 0
S ~ *~0 O.o
00. 0.

.2 .......4.. .0. . .

. . 5.. ... 0.. . . . ..

wd f
0%



LOAD CASE * 2 ITERATION . 2

NP 0ILTA*X DELTA-Y OELTA-27 X-0ISP Y-0ISP Z-ROTAT TOTAL NP

01 .OOOO .OOOO .OOOO .OOO0 .OO0 .OOO *OOO
2 .0000 .0000 .0000 .0000 .0000 .0000 .0000 2
3 ,OO00 .OOOO: ,OOOO OOOO .0 •0OOO .000 3

4 000 .0000 0O OOO OL00 0000 0000 4
... 666o ........ u o ............ od6 . o666 .......... :'666 ..... ...... :boe- -... 66" I .. . ...... .............. ................ ....................................... .
4 .o0 .0000 .000 0000 .0000 .0000 .0000 :
7 .0000 .0O0O .000 0000 .00 .0000 .0000 7
a 0000 0000 0000 0000 0000 0000 0000 S

-1 .0000 .0000 ,O0OO .0000 .0000 .0000 .0000 •
1o .0000 .o0o0 .0000 .0000 .o000 .0000 .0000 10
II .0000 .0000 .0000 .0000 .0000 .0000 .0000 11

12 0000 .000 o0 00000oo 0000o 0000 12
... ....... :1666 ......... 6d 6 ........... ooo6 ... .. .................... boo .. ...... .... .. ......... ....... .............

II o. 0 000 -0001 :0000 -:0007, .- 0007 0 00 1
14 .0000 .0000 .0000 .0000 .0000 .0000 .0000 14
1 .0000 .0000 .0000 -.0007 -. 0001 .0000 .0002 t1
17 -. OOO1 ,.000 00O :.001: .0O27 .OO0 :002 17
11 -. 0121 .0010 .0000 ".2367 .0101 .0000 .2403 11
1 -. 0146 -. 0034 .0000 ".3341 -.0724 0000 .3426 11
20 - 0050 - 0042 0000 112 - 1 .6 . 0000 221 20
S 6 . . 6bo. .o006 I. .... 6o0 ........ I W !...

22 .0002 .0010 .0000 .0002 -.0040 .0000 .0040 22
23 .00I3 -. 0026 .0000 ".0001 -. O0l .0000 .0062 22~ 0 : 0w 0 .:297 .o~ .0::: .0062 23 -24 000O 1 0067 000 -000 - 00O7 000 0107 24

21 .0000 .000 .0000 .0000 - .001 .0000 0016 26

27 .0000 .0000 .0000 .0000 .0002 0000 .0002 27
21 .0000 0000 0000 0000 - 0004 0000 0004 26 IS........ 6 .......... b oo ...........boo ....... ........... 66 .......... o . .... b .....................................................
30 - 0213 .0066 .0000 -. 3311 .074 .0000 .3424 30
31 -C471 .0034 .0000 - .466 0606 .0000 .464 31
22 - 0616 - 0004 0000 - 4666 - 100 0000 6066 32
33 -,O470 3.00F2 ,OOO -.3711 -,2710 ,OOOO ,444 32
34 - .0667 .122 .0000 -. 2026 -. 2441 .0000 .360 34
26 -. 07 2 -. 0103 .0000 -. 2211 -. fill .0000 .2312 26

6. .00 007& . 0 00 :.27.1 016 0000 .0:. 26:
31 -. 0030 0004 OOO "O17 -O11 OO OI4 4
" ........ : . .:. I 6... ...... ? 6.. . .. . 6 1 .. . 6t . .. . O .. . . ' f ....

.00251 0037 .0000 .0013 -. 010 .0000 .0110 3

36 .0000 0020 .0000 .0000 -,0027 .0000 .0027 3
40 0000 0000 0000 0000 0002 0000 0002 40
41 .0000 .0000 .0000 .0002 -. 0004 .0000 ,0004 41
42 - .0227 .0062 .0000 ".1'11 .012 0000 1804 42
43 -. 0626 .0141 .0000 :.4323 l13 .0000 .4s0 43
44 - 0624 .0023 .0000 4261 0726 00000 423 44

"... ............. ....... ....... .:... ............................-.................. .. .. :0 00 . 443$....... ......... .

46 -. 0617 -.0112 .0000 -.3272 393 .0000 1'S1 46
47 - 0462 .0113 .0000 -.2111 -. 3407 0000 4446 47
46 • 0603 0124 0000 - 2268 - 2660 0000 362 46
4 -. 034 .14 0000 -. 11 : 2.2124 .0000 .2110 41
60 -. 0006 -. 0266 .0000 -.0260 -. 0462 .0000 .0620 50
11 -,0001 -.0030 .0000 -0133 -.011 .0000 .0207 :I

_2 000 . 02V 0000 . 0000 - 0782 0000 0742 62
"' . ... - % . . doo . .......... :11 .. . t ..oobo . . . ' t .... .

14 -. 00li .0.00 -. 1o41 -. 1111 0000 .6264 66
6 *.0111 -. 011 .000o -. 2011 -:.230 .0000 .4741 66
64 * 0.42 0147 0000 - 267S - 621 0000 4374 so
67 - 0226 .olo4 .oooo -. 17:2 .. 2607 .0000 .33.4 67
66 - .006, " .1111 .0000 - Ol, - .2664 .0000 3041 6
66 .oo4 0 .0000 .1074 61
60 -. 0026 -. 0026 .0000 .0104 -.0124 .0000 ,O162 o

$1 .0000 .002: .0000 .0:00 : 0727 0000 .0737 1
62 -. 0464 -. 0066 .0000 -. 1211 -. 0241 0000 121 62
63 .. 07.1 - .011 0000 - :634 • 1670 0000 .2266 62
64 -. 0647 .OIS4 .0000 -. 14 * 1762 .0000 2278 44I
85 -. 1062 •0272 .0000 -. 17-2 -. 172 .0000 .2507 66
so • 0226 - 1216 0000 - 0729 - 223 0000 234 6:

67 -. 0141: •022 .0000 :.761 • 1200 .00OO 14 4 67
66 - .0060 -•.0020 .0000 -. 0153 - .0262 0000 .0264 66.

66 .0000 .0027 .0000 .0000 -. 0222 .0000 .02:2 6:
70 7 10. .0067 OO " 1626 - 0141 O00 1726 70

" ' . .. 'k¥ . .. " 1f ... . ? O 6 " '~ " bt| b ...... ..'6 ___ I. . f *....y1 .... .... ..... ... .. . ... . ............ ........... ... .... .. ... ...... ........ ... ... ......7 - 93i& 6019, ~ o -,Alit~ 11thb .6oo ~
72 -. 1242 .0211 .0000 -. 1641 -,1162 .0000 .21a 72
73 -. 13S7 .0316 .0000 -. 1666 111 0000 .2300 73
74 -0326 1231 0000 - 0676 2031 0000 7220 74
7S :.0219 -. 0333 .0000 - 546 -. 1301 0000 14:7 76
76 *.0060 ".0034 .0000 0064 ".0066 .0f00 .0132 76
77 .000 00223 ,0000 .00 -. 024 .0000 0026 77
71 - 1266 - 3106 0000 I S601 - 0737 0000 176 76
. .... 6Y. . 1 .666........ 6 ........ 666 . . ..... ..... .. . ...........................................................

80 -. 1401 .033 .0000 1746 -. 0666 .0000 .1644 60
sI o .4142 .2121 .0000 62I7 -. 2.66 0000 .7477 :1
62 5567 • 2626 0000 6216 • 2612 0000 6286 62

43 1.0717 " 0425 ,0000 1•.70; -. 0477 0ooO * 0732 62
64 00 1176 ,0000 .0000 .114D o000 1142 4
65 -. 1410 .0222 .0000 -. IS21 0006 .0000 .1126 66

II • 7022 ,1641 0000 * 71S4 1674 0000 7226 66
....$,:i4y... . :06f. I. .... .:.I ....... 0"" ..... ' ... .. : § .... ... 6 , .. . - . . ..- ' I ¥ . .. . 6 o ... ..... .... . .Y .. . . . .. .. . ...... .. ....... ..... . . ... ... .... ...... ................ ..

6 .:744 -. 7:17 0000 303 -. 632 0000 .24 66

58 1.4111 -.0667 0000 1.4772 -.0674 .0000 1 4766 62
60 0000 2626 0000 0000 3461 O000 3491 60
11 -•1011 •1472 .0000 " •081 1s72 .0000 .162 1
62 ".6062 -. 720 0000 -. 6012 -•.720 .0000 .1264 62
62 .2607 -,.131 0000 2607 -.. 621 ,0000 1 0676 # 2
66 I 6446 " 0667 0000 I 646 --0667 0000 I 6470 64
.. ....... ktV . ........ de.....o66. .666 ... i ... ... 1% 4.............................................

STRUCTURAL ELEMENTS - LINEAR ELASTIC

BAR ELEMENTS--INTERNAL MEMBER FORCES

ELEMENT NO. AXIAL FORCE

INCREMENTAL VALUES

. ......... ................662. .............. .......................... ...................

2 0156
4 0607
S * 0163t0663

1 1216

6 0036
6 O006

........... YYALV&LUM ........... ...... . .. ... . ... . ..
S01;1

2 2700

:071
7 686:

- - -. .-- -



0.

0

POUR MODE SOLID ELEMENTS * MOOUL! AND STRAINS [STRAINS IN PERGENT)

EI.E ELAS NOD SULK MOD SMEAR MOD P01S EPS*S EPS*Y GAM-SY EPS-7I PS-2 GAMMAS ELI

7 523 7 222 8 223 7 758 007 007 004 003 - 007 004 7
2 524.6 221.2 !3FS 7514 002 070 .071 .014 ".002 077 2
2 •..3 274.4 216 1 .... .02. .026 .062 .040 .02 .07 . .

4 7 17.2 2 .464 1.317 666E 2 627 2.467 -1.206 2.676 4
6 6 770 0 2 464 827 216 8 762 .4 62 -3 632 * 171 6

. . .. ..... . . ........ ... . ..... ......... .f .. .. ..... ... . 6... .. . . ..... ..........

7 . 7.4 .2 462 .,2, 2 3480 224 2.67 -.,70 5.,6 7
8Q .0 76.8 2 434 *.602 7878 -.876 1.S76 -. 36e4 2.64 8
* 482 7 242 5 786 0 224 008 726 022 727 006 722 6

.. 47 .. .7.. . . 2. .23 . .0 . .2.0 .02 .2. 7 .. 0. 2 .222 0
.7 474 7 277.4 77.0 .24 -.007 .202 .070 .20. . 072 .220 ..

72 600.6 2.2.. 207.. .206 .0.. ... .048 .. 8 006 062 72
72 442 7 267 0 79 7 22 2 0o.S .003 - 007 003 001 007 72

25 2.2 74 0 .7 .472 7.847 -1 427 6.004 2 062 -2.022 .84 12
33 2.8 76 7 .1 .470 2.168 -2 088 8.726 6102 -4.888 70 702 76
77 6 70 2 467 7 061 267 6 774 6 220 -2 A 76 7

18 . Ti .2 454 "1 630 2 42• 6.876715.767 *-32368 8 636 7616 .6 77.0 .2 464 -2.226 4.078 6.6:2 3.442 -2.87 3 724 76 L.

20 .7 78.2 .2 464 -7.876 4.462 4.827 6.202 -2.724 8.026 2021 • 7I 2.464 -7280 266 2.822 3 40-1: :74 0 S4 27
G." .... . .... . . 6 1.. 4 .... 1 6 . - 2:...... . . . . . . . .

22 407. 30.6 766.6 .232 -. 001 220 - .08 241 -. 072 22 22
24 472.6 276.1 7 7 . 8 : .0217 04 -. 072 774 077 703 24
26 408 8 226 7 87 -02 - 00 000 002 007 - 007 002 28

2 0 466 .873 "1 246 2.227 7.250 -7.875 4 01 26
27 4 72.4 7 .484 2.88 -2 478 2.14 2..2: 02. 42 6 466 27
28 2.2 3.6 .• 77 076 " 777 77 .7 - 727 2 S0 28....

23 12 6 76.0 4 8 326 002 ..1287 2.707 7 88 -88 2 472 23 -.
... .. .... .'*.. . . ' .. . .. . .4j4" *'l 'f'6 " 84 ..... O~ "" 4 2 -7.2 "8 .8 8 . . . . . . ....... ... ......
21 6 I6.7 2 .464 "1 807 2 410 -7.300 2.626 " -I? 67 502 217
2 6 76.8 2 44 -7 667 2 221 17.1 3 2 40 -7 73 5 78 322

22 7 77 8 _ 2 474 2 123 722 7 224 S 770 -2 200 7 670 22
17 .44 1 566 45 7.077 4.07 -. 651 8 .256 2o
2 270 4 27:.0 27 2 280 ".076 12 ,457 607 - 166 782 2

20 260.6 220 0 768 : ;41 - 075 I.43 4 37 ; 400 2722 7 122 28
27 77.6 288 ." . 4 082 1 7 487 1 66 -48 * 7 487 2'
it ..... . ....tbj... .. It 7 4 .. .. a i 8..d .......... .
23 426 S 452 it6 7 217 -7.02 2 888 70.487 7 066 -4 777 7 7S 23
40 780 2 422 7 70 2 477 "1.747 4 827 2 028 4 64 -1 274 6 207 40
47 777 S 473 4 12 2 426 -7 468 5 266 " 468;5 277 "1 806 6 782 47
42 4 2 .. 264 • 232 013 771 4 722 . 3.3 777 42

42 77 3 268 6 4.0 466 -t :20 2 722 -4 386 4 786 -2.782 6 666 423a
44 64.8 874 27 276 207 1 28 2 670 2 70 - 2 322 44

46 743 0 874. 466 7 776 046 008 220 187 .13 72 22 48
" 67 ..6 ... ....... .. .f _.I AA ' " Ott 244 . . . I8 '1 110o1 "724 4.

47 1 4 0 0 466 748 077 7.718 670 * 447 7 777 47
48 66 7 408.2 22 6 472 764 400 476 82: 042 476 48
46 7 4 0 0 461 - 437 876 2 766 S44 77 402 2 146 41

436 077 467 465 2 -E1:~T 76 S 502 1 2 o 3o4s- ? • i • 2•3 •:o s

S 807 7 442.4 764 4 260 - 015 2 752 I 702 2 687 - 3S 2 26 57
62 627 8 666.7I 260/ 275 - 486 2 428 I 756 2 628 • £41 • 272 52
32 8467 647 8 2 4 13 768 13 7 80 1 264 7 820 - 24 7 $S4 3
34 .......... 2 4 :.......... ..... *44 " ' 4 47 :-0 16. ;4 4
36 11 6 38.8 4.0 486 722 • :42 2.447 2 82 12 85 2 660 2 2
5 7 228 0 4 0 468 286 " 276 2 472 7 806 - 726 2 544 56
67 1 4 0 0 4 08 -7 248 020 4 022 7 472 -2 786 4 267 57

.. 13Y42 77F - S|0 727 - 456 2 674 " IS$ J 1 " •• 562 18
A 71472 0 82' S 672 6 0.4 . 2.2 2 711 " 267 2 71 • 262 2 727 66
20 446 S 4; 77 3 :1 2 70 067 040 065 7 110 203 60
1 17 , 0 0 488 24 2 067 7 427 87 - 563 7 74 67

t . .' 26. J, .. '.* %.',.... '. .4' " A4 .% '. .. 5, . , .. ." 1 1



62 222.1 424.9 789. .407 104 *.045 .051 .101 -. 091 .10 £2

43 241.2 427.4 89.& .366 .2.. -.*| .254 .266 -. 252 .541 62
64 .1 4.0 .0 .45 2.2301 1.2:7 22.233 22.261 -10.652 22.2 64

8. .1 4.0 .0 .466 -7.922 22.6a2 .567 23. .. .7.1J0 21 26& 6566 .1 4.0 .0 .496 *.574 Id.172 *82.5iO 41,424 -2.426 16.250 66
67 1 4 0 0 6 - 728 -65 023 21 450 *26 628 55 .8 67

15 1|0.i 421.0 67.0 .420 .012 *.051 .242 .32 ".232 .2-; 33
66 2 4.0 0 .4-6 7.242 -7.442 26.44 14 652 *25.2 0 3.202 6
70 .I 4.0 .0 .45 2.17£ 1.447 31.4:6 23.064 *15.572 3 :1 70
71 1 A 0 0 465 -28 049 26 787 4 681 21 04 -2$ 1.1 45 070 71

.. .....4 .. ........ :6....A... lg* o6~'A'6....................."" ~ ~ ~ ~ ~ ~ ~ ~ S b........ i' -tit.... -~ 2!1....... f6 1... 14""'. '~kb|*2"~' 0 *l':114 -'I'IV .... *YY ... .................... ..................

72 .2 4.0 .0 .495 1.927 -S.344 -24.035 20.72$ -14.548 34.577 73
74 .2 4.0 .0 46: 14 023 *.216-12. 45£ 2.723 * 2.• 1.1, 74

7S 522 2 46£ $ 203 ' 252 81£ 057 006 055 0a 6 03 7S
7 .I 4.0 .0 .415 -14.240 20.341 7.072 20.61£ *14*E01 35.217 76

77 .2 4.0 .0 .415 -12.610 2;.5 -2.546 22.205 -12.56£ 24 263 77
78 .2 4.0 .0 .45 25.542 -1.414 -10.229 19.731 14.203 33.24 7S

FOUR NODE SOLID ELIRMTS S STRESSES

aLE SIG-x SIGY- TAU-XY SIG-I S20G3 TAU-MAX THETA SIG/S/iG3 LEVEL EL

I .24R 466 .006 456 .246 .215 2.252 I 1SS .075 S
2 262 526 014 4 21 242 7 016 2 220 063 2

.......... 
PT.-.I.-.*.** , - - ........

4 .30 .551 .006 560 .210 06 * 766 '.43S 12.67 4
5 .256 .527 .017 .528 .35 .060 4 287 2.504 2,505 S
6 45 .650 015 652 454 05 4 347 2 423 8 4ll I
7 .a08 701 .007 .710 .SO& .101 2.04 13:7 2:027 7

,].20 .511 -.002 522 .320 .0R -. 470 2.567 12.20 5

.35 1 021 .0 1- 2.023 .3 2 .330 3.327 2.822 262 6
10 423 1 463 014 1485 420 . 53 2.9 2 . 3.S38 2 1 10
SI............. ........ ........... .... ...... ............ : y ............ o . 66 .4 6 . ..... it ...... ....................

2 .3.3 .850 - 200 .570 324 26 -10.:10 2.302 .160 2

12 .249 283 -. 002 .253 244 .066 • 626 2 682 012 2
14 287 221 068 275 14 060 25 824 1 766 045 24
s ,121 197 .026 .205 221 .023 20 7;4 T 64 .772 21

l6 .250 252 .042 .211 222 04a 24.371 2 403 852 21
27 .308 .269 .01 .400 304 .04 1 22.028 1.314 .IS 17

1 2 . 4 014 '$1 2 05 7 266 ' 31: 
1

2
2

2 1
... Y&.......: .... .... ............. b f A ... ........... iti' ........ ... If. .... ... ... -C 24 ... ...... IY ..... I .. . .. . . ... ...... . .. ......... .

20 .41 .806 .011 .607 .44a .05 5.586 1.241 :.1:: 20
21 .3S0 .418 .008 .418 .310 .014 3.12 2.350 1.085 21
22 252 1 714 080 2 720 217 81 2 814 4 627 297 22
22 .321 221 -. 36 1.248 255 .476 -.. 21• 4 217 267 22
24 .27 607 -. 107 .627 227 205 -2S.720 2.02 13£ 24

21 .042 061 .002 .062 .042 025 3.485 2 172 021 25
25 003 " 002 007 012 - 008 006 05 131 -1 572 -1 000 21

i 12 .!2 01 7..2 ...... .. .. .. .. ..4
.... . ... ....... :', ;I ... .... . 16 . .... .4 ........... .' t ....... ... :61 t ... O n .. .. ....... . i" t V.. ..1 | 6 04 " 21 .... .. . . .. . . . . .... . ..

25 ,038 .026 -.002 .016 .021 027 -&7.904 4.008 725 26
29 ,11 218 026 .213 262 .022 26.068 2 401 628 21
20 158 303 - 004 206 256 052 -1 702 1 667 1 227 20
in 227 322 .006 .323 .227 .053 -323 1.48 062 21
22 23 .262 *.012 .293 .12 .056 -6.452 2.4 2 225 2
33 .500 .111 001 .523 500 .06 .868 2.227 2 257 3
34 178 676 001 875 575 061 2 58 2 176 1 010 24.' .. ........ .'.K _......I . ....... _., ... . .1" .... .. .... ... ..".".,.1 ..... .. ... .. .. ... ... . . . . . .... . . . . ..

In..... .. .. ........ ~ l ~ 8 .... .68 l~ .4.. ... ...
28 .056 .228 -.00: .223 .015 068 -2.:2 4.05 .074 36
27 .033 .010 -.052 .202 -. 006 .015 -37 652 -12.835 -2.000 27
25 062 111 044 122 028 053 28 4 3 602 2 042 5
31 .2 .303 ,12: .268 .047 .160 26.10 7.0 2 526 21
40 -. 121 .340 -. 268 .264 - 212 .256 "17.806 -2.254 -1.000 40

41 -. 526 .250 -.280 .lso -. 562 .274 "12.€5 -. 222 -2.000 41
42 -. 587 .557 .071 .58l -.671 .626 3.252 " 537 -1.000 42

42 .205 .703 -. 22 .750 .057 .242 -14: 27 1: 240 2.07 42

44 .274 2.527 -. 236 2 643 .25 .132 -6.572 4.300 1.227 44
45 .030 .283 .254 .563 -. 247 .405 25.784 -2.274 -1.000 48

46 .028 018 006 .022 012 010 64.425 2.632 807 48
47 .024 211 207 205 -. 02 .220 28.124 -6.260 -I 000 47
45 286 223 267 582 * 082 307 37 725 -3 068 1 000 48

41 ".001 .2t7 :.073 .322 -.022 .211 "22.108 -24.004 -1.000 41
*0 -. 011 220 -. 084 .227 - 02T 222 -24.105 -4.27 -1.000 10

52 .026 2 270 -. 577 2.420 -. 220 &is -22.148 -8.357 000 52

12 - 206 874 22 642 • 277 6R0 23 862 -2 367 -I 000 12

•64 .026 .085 .218 .l87 -. 066 215 40.550 -2.582 -2.000 54
85 -. 066 .082 178 265 - 114 .111 22286 -2.077 -1.000 88

86 058 483 112 522 080 232 24 242 8 740 2 577 88
$7 .074 .211 " 063 233 - 013 223 -26.745 -l 422 "1 000 57
18 -1.724 1Il "2 776 2.206 "t 332 1.822 -14.204 - 675 -1.000 8
58 -2.212 701 621 .832 -2 243 2.527 228171 . -1 000
80 - 242 274 011 210 - 245 314 5 600 - 504 -I 000 60

.' .. .......: 6 1 .. . . .. ....... . * ...... 16 .. .. IV . ... .... : to " "" 6tl id ........ . t ... ....... 1 ' l .. ........... .... .. . ...... ........ ... ...... ...

62 .43. I25 .34 460 104 .23 83.008 4 683 2 2 82
62 772 " 273 .36 .1;2 - 13 82 72.540 -2 203 2.000 62
64 16 6112 1 212 727 464 122 -23 533 I 493 128 64
65 .147 .653 .000 .883 .647 022 525 2.066 .024 66

66 .622 .844 -023 .5I 460 027 -21.567 1.12 .056 LI
67 .236 .228 - 022 .323 .230 046 -23.505 1 400 245 87
S6 031 - 045 122 216 - 174 is$ *$ 462 -12246 -I 000 45

.. .... x....... ....66 .. ... j 3. * . ...... ...
70 .2 2 452 • 02 3 47 .268 0a0 -22.6I 0 2 27: 103 70
71 S87 63. 002 638 57 028 1 562 8 010 024 71
72 294 424 * 010 436 212 022 -12 426 2 222 042 72
73 21 256 * 010 248 278 020 46 667 0 070 026 73

74 003 682 " 0 568 568 004 -8 750 2 022 008 74
75 284 4s 017 465 262 058 1 470 2 800 222 75
76 .246 261 002 21 t 46 022 6o 2 2 088 76

"' ~~~~~ ~~~~ ~~~~~~ -..... -'2 ....... .6Y . . ... _" 6 I... . .? .. .... ." "" b " ' ' "+ " " - .... ........ ......... .... ...

7 .250 .241 - 004 212 240 006 -65.853 I 00 010 76

..... .... -. .,' ..... .

4. .. * S .. . .. ........ ...- - --. .



PROGRAM SSTIPN

.. .... .... ..... ...... ..... .... ..... .......... ............ ........ ....... ..... ......... ..... ..... .1

...T.... ..... LA.ER ..... .. TE'IE ....... ........ .. TN.E....

NUM...R OF NODA ..I..... .... 0 ......... .............

.. ........................ ...... U.. ... ... ........................................................................................................................ .. .. .........

NUMBER OI LAYERFC MATEXIALS. . . .0 P, XTNED -10

TOALl NUMBER OFSL EEMNT.. 7

NUMBE OF ;Fl SOR MTRIALS. . .3:::
NUMER OF ALMNT IN ----- I,2 .

NUMBE ON NAl INKSUOTIN . 1
NUMBER OFPREXSTN.ELMET ... 0

NUMERF REIT IN NODE....0AR

NUMBER OF LO*.EAD ZMTL .ASS.. .... 2

COALNM:: FACTOR..... :::00000
ATM .OFEI PRESUR .. I010

:UNIT: :FGH OFXSTN WA E E: ..... 032 .

I ~ .. ALYtAi .. . . . . ... ... ..... ..... ... ..

CAINREMENTOR 2---- PU ON 0AYR0 O

INCMOPENTC PRESUR .. 1U 0N AYR00

UINCREMEN NOF WAE PU. ON 3ATR2O0

INCREMENT NO. 2 PUT ON LAYER NO I

INCREMENT NO 7 PUT ON LAYER NO N

INCREMENT No S APPLY LOAD CASE 2

. . . .....

:%t



NODAL POINT INPUT DATA l

NODE NODAL POINT COORDINATIS S.C CODE
NUOfR X0O Y.ORD Y zz

Li 000 000 1

2 10.000 000 1
3 31000 000 I I I4 0.000 0o I I I
s 3 o000 1o 1c

12 A2.000o ... 0 "

..... 0 ... 4'o..... 0 ............. .. ... ... ..... ..................

13 1.0000 000 11

3 coo 10 1 1ooo

13 ........000 000oo 1 1 1-
.... 14 ........ 0o . . .. , o...... ... ... . .. .. . . . ... ..... .. ..... . . .. . .. ... . . . .. ... . . . . . .. .. .... .. .. ... .

1s 10.00o 4.00 0 0 0
15 20.000 4.000 0 0 0
I 30 000 4 000 0 0 0

S 34.000 4. 000 -0 0
20 10.000 4000 0 0 0

20 14O000 4 000 0 0 0.. .. tt .. ... t.K . oo ........ 4' 006 ............. ........... . 0 . .. . . . . .............. . ......... .. ..... . . .. . . .. . .. . . . . . . ..

23 1s 000 4.000 0 0 0
24 74.000 4 000 0 0 0
2 42 000 4 000 0 0 0
26 s0.000 4.000 0 1
27 •000 7.000 1 0 1
26 10.000 7000 0 0 0
26 20 000 7 000 0 0 0

' 0 " 6..boo ... 6. 6 d 6

31 3o.000 7 000 0 0 0
32 42.000 7 000 7 0 0
33 10 000 7 000 0 0 0
34 14 000 0000 0 0
31 18 000 7 000 0 0 0
3. 1 000 7 000 0 0 0
37 74 000 7 000 0 0 0
31 |o o .o ooo. . . .0...

40 .000 10.000 I 0 1
41 10 000 10 000 0 0 0

20roooo o 0
43 30.000 10.000 0 0 0
44 31.000 10020 0 0 0
41 42 000 10 000 0 0 0

6 0boo Ib o66 ... .............. ......

47 14 000 10.000 0 0 0
St 16,000 10.000 0 0 0

41 IS 000 10 000 0 0 0
S 74.000 10 0000 0

:1 42.200 !0 000 0 0 0

13 310.000 0 !00 0 0 •

12 a000000 00a 0
S .ooo 1 6 ...... ... o".." "6

so D0.OOC 11 100 0 0 0
9 .000 1, s0o o 0 0

17 :A 00 :1 1.00 0 0 0
6A 61.000 1 1 O00

16 74.000 11 SOD 0 0 0
60 12.000 11 100 0 0 0
aI 10 000 11100o 1 0 1 1

62 42.000 13.000 0 0 0 '-
63 0000 13 000 0 0 0
64 1.0o0 13000 0 0 0
ll 16.00 1 000 0 0 0 .,

: 16.000 12 000 0 0 0
67 74 000 13 0o0 0 0 0
6: 92.000 13 0000
66 I0.000 13.000 1 0 I ,'

70 46.000 14000 0 0 0"

71 1O 000 14 000 0 0 0

-14~bo ioo6 6' 6 6
73 F.0 14O00 0 0

4 |4 000 14 00072 74 000 14 000 0 0 0
71 2 000 14.000 0 0 0

74 1000 10079 62 000 14. 000 0 0 0

77 '6 . 0 0 0 . 4 0 .. .I 6 6I. . .. . 0 6 I - - -
. . . . ... . . .76 10.000 Is 000 0 0 0

72 14000 1000 0 0... i ...$1boo .... j66.............0 ..... """6................................................................................

Al 61000 11 00 0 0 0

12 74 000 II 000 0 0 0
63 62 000 Is 000 0 0 0

04i 000 11:000 061 14 000 1I 000 0 0 0
6S 14000 11000 0 0 0
-7 1.000 1 000 0 0 0 .. ....

66 62.000 11 000 0 0 0

so 9000 . . . 6
0 0 0 1000 I 0 I
II 16 000 17 000 0 0 0 __________________.::0
:2 11.000 17 000 0 0 0
13 74000 T 000 0 0 0
04 2 000 17 000 0 0 0
is 30 000 17 000 I 0 I

*.,, .. ,-,,,+,_, .. .- ......... ,:-+.- +- •..... ..... .-. . - ..... ,,



STRUCTURAL ELEMENTS LINEAR ELASTIC

BAR ELEMEATS .......

MATERIAL NUMBER a AREA WEIHT/LENCTH

. ....... ......... .. . . . . . . . . ... " oU . . . .. 6 . .... .... ... ...... . . .. .... .. . . . . . . . .. . . . . . . .. ... . . ..

ELMI CONNECTED NODES MATL
NO. I J NO

41 42 .. .... .................

3 42 4

4 44 4 11
S 41 41-r 46 47
7 47 44

... .. .. . ....

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS BULK MODULUS STRENGTH PARAMETERS
MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONENT C PH! OPHI CO

I OiiO SO00 00 100 BO0 t100,O0 .EO0 00 31 00 00 50

2 0530 40.00 300 00 20.00 200 .0 00 00 .10
3 010 1000.00 400 700 100.00 100 .s0 40.00 00 BO

FOUR NODES SOLID ELEMENT DATA

CLUT CONNECTED NODES MATL ELEMENT CENTER COORDINATES
RD I .J K L PO C-ORO Y'ORO

3 1 2 17 14 3 21.000 2000
. .2 t '6 ... . 6 6 0 4 3 .. . . . . ... . .... .. . . . . . .. .. . ... .

3 4 4 18 17 3 23.000 2 000
1 B , ,, ,7 2 3..000 2 000

,: ,is, , 2 3$ 000 2 000

1 1 . 1 1 4.000 2:000
7 7 9 21 20 2 52.000 2.000
S • I 22 31 2 ,O6.000 2000
S I 10 23 22 3 . 12000 2000

" ", .. .... fE '"' . . 1 ..... 666 ... .. ................... .....................6............ ... .............................
11 I1 12 21 24 3 7•.000 2 000
12 12 13 26 21 2 II 000 2.000
13 14 iB 28 27 3 1 000 5 100
1 I : ;I 2 28 3 1*OOO 5 00
IS II IT 30 21 2 2.000 0 10
II 17 II 3' 30 2 33.000 1 100
17 IS II 32 3 2 ]9.000 .100.

IS go 20 33 32 2 41.000 1 100
II 20 21 34 33 2 12.000 1 500
20 21 22 3 34 2 1EDO00 S1O0
21 22 23 31 31 2 62 000 1.0
22 24 21 38 37 3 71.000 S 00
22 22 24 37 36 3 7 0 000 1 100
24 21 2: 31 34 3 10,000 100
21 27 21 41 40 3 1.000 4 100
26 28 21 42 41 2 11.000 &.S00
27 26 30 43 42 2 . 2 000. 1o0

26 21 32 41 44 2 21.000 0.10
30 32 3~ 46 45 2 41 000 A So0
31 2 34 4 4: 2 12 000 I 100
32 31 3. 4 47 2 :2 000 6 10

33 31 31 43 44 2 62.000 :.:0
34 31 37 10 43 2 70.000 &.SOO

31 ST 2 :. o •00 O
36 37 3 7 00 a So .... . .000. 0 .............. .. .... . ......

37 43 44 13 13 I 24 100 10 10
38 44 41 14 13 I 38 000 10 710
26 41 46 61 14 1 41 000 10 710
40 46 .7 SI ER T 12.000 10.7 0
1 47 48 17 1 1 16.000 I0 710

42 44 43 •I ' I 62 000 10.7.0
43 46 10 •1. l I 70+000 10 7SO44 ...... * "'f " - 1. 1 ........... a 0 . t.... .................. .......... .

41 II 12 I1 10 1 81.000 10 710
46 13 S4 62 62 I 40.*00 12 210
47 14 11 13 12 I 46 000 12 210
48 1 :1-4 63 T SS.000 12 210
48 11 17 61 64 I 16 000 12 210
10 17 4 6N 61 I 62 000 12 210
s1 18 1I 67 66 1 10 000 . 12 2O1

" " ''i I d .... o Q... ..,2 '2vo . .
:0 47 41 06 i 4

13 so *1 63 sI o 86 00 12 210
14 62 $ 71 70 47.000 12 004v :9 9 l 64 2 71 1 S2 000 13 So0

11 14 1 7T2 1 S1.000 13 SOO
17 11 11 74 72 1 12 000 13 100

6 7 74 I 70.000 12 S00
1 17 68 .7 71 I 78. 000 1 3 100
46 ." #A " 1 .1 1 d . 6" .0O6 Ij to0
61 70 71 78 78 I 46.000 14 1o
62 71 72 73 78 1 12 000 14 S0
63 72 73 a0 7 ,. I 1 H 000 1: $00
64 73 74 I; 0 ; 62:00! 14 S00
11 74 71S 42 i I 70.000 14 O0
68 7T 76 42 12 74 000 14 100
67 17 14 13 1 1.000 -4 SO
'"1"4 1 0 ooo " 66

6l 71 80 86 81 I 1 000 I So0
70 40 &0 87 86 62 000 I. S0
71 S1 12 AS S7 70 000 IS SO0
72 2 83 El B8 I 71 000 II 100
72 62 1 o 3 0 08 00 $ 1o0
74 81 81 1I 31 I s7.000 :1 100

71 8: 87 32 91 I 12 000 1 100
.. 7. 71 .... 41........+.....1+6 006 14 466

77 48 ol 34 83 7 7$.000 Is 1o
71 83 so is 64 16.000 100



SSTIPN: I 4YEfR OF OEOTEXTILE P.2000 PPI, EXTENDED, TI100

7 7m

* LOAD A!g ............................... 2

LARGEST ELl NO IN THIS INCREMENT 7:

LARGEST N P ND IN THIS INCREMENT E ____

BAND W!DTN ........................ 40

tOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK ...... 84

NUMBIR Of BLOCKS .................. 3

.. . . . . . . . . . . . ......................... ..... ................ ..... .............................. ....... .............. . . . . . ........

NUMBER OF PRESSURE CARDS ...... . 0

I.r
0

St.

NODAL POINT FORCES 'WItCHTS CP ADDED ELEMENTS1

kP XFORCE Y.FORCE

10 0
20 0

-- 0 0.
40 0.

b .. . .. o .. .. . ............................. .... . ............. . .. . .............. . . . . . ...... .. . . .... .... . . . ......

80 0

60 0.II 0 a.

200 0.

12 0. 
0

23 0 
024 0 0... 0~ . -' . ... .o .. . . ... .. .. . . . ....... ....... ... .. . ............ . ..... .. ... . ....... .... .. . . ..... . ..... .. ... . .. .... . ...

is 0 0

12 0 0
I2 0 0

200 0
21 O. 0.
22 0 0

22 0 0

24 0 0
2i AO 0

270 O
27 0 0
21 0 o
30 0 O
A 0 ... o .............................. 

.. . .

40 0 0.

23 0 0

42,0 0.

34 0 0

31 0 
0,

37 0 0

41 0 0
4 0 0
42 0 0

44 0 0

52 0 0.

4 0 .
4 0 .........

060 0
so 0 0

' 0 
0

2 0 0*
S3 0 0

6 2 0 
0

$€ 5,.................

57 0 0
_Ss 0 0

'o 0 0

12 0 0 :



63 0 0.
4. 0.

06 0 0
7 0. 0.

79 0 0.
9 0 

0
10 0 0

71 0 
0.

72.. ........ •.

74 o0 o

76 0. 0.
7 60 0

760. 0.
79 0. 0.

£0 0 0
62 0 0

640 0.84 0 0

0 0.
87 0 0.
$a 0 0

S............................................................................ ................... ............................
10 0. 0.

1I 0 0
1 0 -4SO

84 a 200
96 0 0

LOAO CASE * 2 ITERATIOM * 2
............................................. °..............

NP ORLTA-X DELTA-Y DELTA*ZZ X-OSP V-DSP Z2-ROTAT TOTAL "P

2 .0000 0000 .0000 0000 ,0000 ,0000 0000 2
3 .0000 0000 .00000 00 00:0000 0000 3
3 .0000 0000 .0000 00 000 GonO 0000 3

S 0000 0000 0000 0000 000 00 0000 4.. .. . .66bb" .... . oo ..... . 066 .. . ... 6-6'06 ........... :6.000 . .. 6oo5 .. ..... .. 6 . . .... .. ...... .... ..... ...... .. ... .... .. ... ..... .. . ... . .. ... .6 . 00 0 6 . 66 :000 .oo oo .
6 .0000 .0000 .0000 .0000 .0000 001O .0000 6
7 .0000 .0000 000 .0000 .0000 0000 .0000 7
_ 0000 0000 0 0 0000 0000 0000 0000 8
4 .0000 00000 0100 0000 .0000 0000 .100

1 0000 0000 0000 0006 0003 0000 0000 10
; 0000 0000 0000 0004 000 0000 1I

17 0000 0002 0000 000 0023 0000 .0010• 11 "" 66b. .. 6000-- .. ... '00 6 o 666 .. .6600 ' 666O" ' 00 6 ''11. . .... ... ... .

14 0000 .0001 OO0 0000 2 007 0000 06 18
18 0004 0000 - 0006 0003 0000 020 I8
22 0000 - 0001 0000 - 0007 - 0004 0000 000 22

23 -. 00 06 00 2 .0000 : 0040 0023 .60000 0O 46 23
24 .010 a008 0 0 0 007 0000 201 24

I - .0394 :002 ::000 24 a 011 00 .30.4 I

26 0411 - 0020 0000 10 I 0N64 0000 224 20
.. . 1 -.. .. 1 '6 . -':' 10i ....... ..666 '" -' 6I8 .. .... :"1€ioV' b 06"1d "Il .. ....... .... .. ....... ... . .. . . .. .. . ..... . ..... .. ........ ... ..... .

26 0010 0010 .0000 000 - 002 0000 0026 22
23 0000 - 001 0000 -- 004 0000 0049 23
24 0002 001 000 0017 010 0000 0107 24
20 -013 0020 0000 0072 .0054 0000 004 2021 0000 0004 0000 000 .002 0000 0284 2
27 0006*0001 U000 0 0 00 2 0000 006 27

0 * 002 000 0000 2 0004 0000 001 28... 8 .... 66 " ' 00 ... 0 66.. . 61 6. . 00 1" " .)00 "'00 . t t ... . ... . .. . . . .. . . . .. ... ....... .. .

30 " 023 00 .0000 207 284 0000 1861 30
26 0324 0177 0000 - 2041 0709 0000 2$74 31
32 0062 0112 0000 318 1127 0000 37S4 32
33 02 0036 0000 020 014 0000 0108 36
34 1023 0270 0000 2907 0040 0000 001. 36
3 0000 0442 0000 0 - 14 0000 207 40
41 - 0007 * 0002 0000 -0060 012 0000 0134 38
Al. ." 661'k 0- oIS odd6 . . 6614 " :6M . . oooo "Oil I .. . . .......

38 0020 •003: 0000 0020 0 0104 0000 0008 38
30 0000 0011 0000 000 0 04 0000 00 46

!0 0000 *0002 0000 000:0 0011 0000 00 17 1 0

41 "0007 0002 0000 " 5000 0012 00%08 41

42 - 012; 0034 0000 0718 0184 0000 0411 42
43 0348 046 0000 1814 1028 0000 21%. 43
44 - C371 0213 0000 2144 084 00C 2264 44

....4 " 86 .. . 61 3 ....... S6 
•  

,14 ... :S " 6 0 ' ~ 4b . ... .o6,.666' I8 1oo- 11g 6. I
48 0423 * 0088 0000* 1680 . 321 0000 3's 48

47 0446 - 0288 0000 1705 341£ 0000 3:17 87
48 0416 O82 0000 1381 .3172 0000 2463 4 S

0 036 0000 " 0406 21'4 0000 2213 46
60 -. 0016 - 0267 0000 - 0042 * 04tO 0000 0462 0
11 0008 - 0031 0000 " 0018 0 011O "000 0121 :0

62 3000 0020 0000 0000 0081 3000 014' 62
" 68 ... 61 d oo66 - 4661 Ito, 66o6

64 * 0268 0174 0000 - 4018 * 1321 0000 4278 54
66 * 0362 • 0084 0000 2188 ;111 0000 3604 56
16 " 0246 " 0287 0000 161 3666 3000 3113 6
67 0216 " 0613 0000 * 1172 •346- 61 387; 51
66 - 0166 - 0862 0000 - 0488 - 280" 0200 2862 68I

6 - 0060 • 0284 0000 0412 * 06,.. 0000 10;2 5
60 • 0023 - 0033 0000 " 0044 - 011: 0000 0120 0

0000 120 -



9I 00&,0 .0021 .0000 0000 -0062 0000 0063 61

62 -0 302l' .0172 .00 :07:0 002: 00 0710 62

62 .0 237 .0067 .0000 *076 -. 26 000 954 N
64 -0292 - .. 2 a 0000 T .070 -:.16 .0000 .20:4 A4

86 - .0226 -. 0?17 .0000 -.0706 -. 2437 .00 326 Ila
6 023: - 0877 0000 - 0610 1711 00000 66 6

::06 : 2767 -7 .0000 276 10 00 2069 66

0 000 2042 0000 0000 7- 2026 0000 20 6 0

Is - 61 06 .000 0.10 .061 0000 0664 30

as -. 6000 - 1 00 000 -.040 00 A. 0 .0000 .660. 8

74 1127 00218 0000 0 12 -66 03: 000 226 74
It ....... 6lo ........ t.1 o!6 A*o666 t~~ . .... . .. . ...... ... .......... .... .. ....

7TUTUA 02IMIET 023 LINEA -. 0.. TIT'7

2000 0,00

027

62 0.2291 000 .6 342006 44

S6. . . .067. .. .0 .074.

TI17 .6 V: 0 dt
2 577 .2 0 0 ol : 0: .*10 01
4 7 7 - 1 7 . 00241 00 0 00 3 :

0
71s 000.6311S66 3S 4

9 1 7 01

61.... 6 00 . ... v...- b.... -- o66 o*-... ..Ji

STI(CTURL xLMINT - LNEARz*-nF1*

.... ... ....... . ... . .... . . . . ... .... ... .. . ... ... .. ... .. .. . ...

* A --.----ITENA MIGUFRE



FOUR NODE SOLID ELEMENT2 " MODULI AND STRAINS (STRAINS IN PERCENT) . ,r -
ELI ELAS 6OD ULK MOO SHEAR MOD POtS 05£-X EPSCP SAM-XY EP•-1 1PS*3 6AM14AX ELI

2 21 0 341 3 233 1 I 00 00 003 0 002 004
2 504.3 321 4 21 .3 .00 001 002 014 .010 - 006 014 2
3 SII I 321 2 221 I 116 022 * 023 .014 .03 - 03 0 0T1 3
4 6 7 2 2 444 I 646 * 471 2.315 2 56 - 164 2 140 4
.4 6 17 2: 7 44 76 06 040 4 T3 *2 14& 7 044 5

. .. " ' ....... . t 41 -1 411 .1'6" .0 ...
?? Is 4 2 •93 "1.344 3 464 3 $23 4:073 -1 953 & 023 ?

-603i $ 3 2 4 4 - 1 7 1 I 14 1 - I6 1 : 2 0 1 7 -1 0 32 340 •.20

I 47 7 372.0 41 4 .343 00O .201 * 074 300 0 320 1

1 2 14 2 366 7 212.4 210 014 .103 046 10: 005 01 12
13 504 S 214 & 222.4 127 012 006 004 02 006 007 12

"t .. 14.4 it - ....If.... .o6.. i 1.o . .. .... o. ...... " " o .............

Is 1 3.6 - 476 .414 *.1,• 2.:44 1.S42 -1 610 3.12 Is
is ' 7 1,.4 2 0 43, 2.504 -134 3.73, 3 231 -2.271 S 106 16
17 7 17 0 6 443 1 433 III 4 724 2 241 -1 612 4 :43 171'•2 2 " - 444 • '' 2 723 4 64 3.444 ''.''S S "4' 14
,, 1 T,17 1 2 4,4 ,434 3.6, ,33 .,137 3122 SO: 40 I

20 7 14.2 2 494 -2 014 4 410 4 327 1 431 -2 $42 A !14 20
21 6 17 2 2 494 *1.241 3 232 2 242 3 495 *1 S52 S 046 21

23 404 3 307 114.9 232 003 231 * 102 242 • 014 250 23

24 46; 3 310 0 !61.3 I1 027 113 04: .11 .020 0.1 24
26 371 4 22. I 164 4 130 034 006 041 041 0 017 066 21
2i 15 317 * 25" 1.31 774 * 673 ; 417 2
27 0 I 0 .461 I 420 - 474 404 I 463 -1.044 2 :.0 27
24 1 3 13.6 477 1 056 * 700 - 617 1.12 • 711 I 464 24
29 2 0 14 6 7 477 700 161 - 031 701 611 010 24

"" 16 .... ..... .. ...... ... ... .. .'o 1 _ "-.o _46 _' o _'0 I 1. ."..o..................................
31 6 IS 4 .2 44 • 401 2.104 -4 004 3 776 -I 671 S 417 31

32 4 16.4 .2 4.4 "1.513 3.166 4 222 4.320 *2 277 6.1 32
33 7 17 A 2 444 -1 442 S 104 "2 ;70 s 460 -2 034 7 444 3.

71 17 I .2 4 3 * 232 3.430 - 227 3 433 : 231 4 04 34-
31 30a 4 263.7 121 5 27S -. 013 410 - 044 4 04 .017 471 3536 346.4 217 4 1:0.2 IS4 001 04 00: .044 .001 043 36
37 271 S 421.3 47 4 347 431 " 032 14 484 4 494 -4 0|l 14 640 37
.......................... 14 V.. i.....Il4it" It ~ i~6 *0.6.14Itj 4. . . . . .
21 426.4 •42.1 16. £ 322 -1.304 3 710 10 303 1 432 4.426 II 414 34
4. 241 . 427 4 47 4 317 - 344 4 422 2.301 4 712 -1.226 S.974 40
41 142 3 417 1 66 7 432 * 3 124 . 132 12 "989 6 110 41
rr--1I-11r3 T---• 411 - 113 4 II$ - 46 , 4 202 :1 01 5 221 42
43 232 7 426 4 43.3 202 - 764 3.427 -3.034 3 411 -I 246 S 176 43
44 424 7 554.1 210 a .274 .276 I 740 -2 114 2.31 - 246 2 637 44
41 1112 4 673 4 444 2 137 * 031 066 030 064 * 04t 10- 41... ..... •........ 6.. 46 " -:o66 " o4o" -" 11| o6| U ":1 l61 46.... ......

47 11 9 344 1 4 0 441 -. 031 .044 244 137 - 124 241 47
4 24 0 434.2 11. 7 361 -. 04 O 00 167 .12$ 044 210 44

44 I1 t 394 6 4 0 411 - 341 200 417 421 * 6 041 44
:0 2;; MlI 7*42. 42.2 393 -211S 234 112 300 " 241 St 10
II1 577 3 434.2 227.2 271 :.30 2.411 220 2 g14 " 310 3 144 SI
12 749 2 670.4 2:2.1 .232 .221 2 764 - 214 2 765 * 230 2 941 12
13 312 7 461 I 9 4 246 • 074 042 064 047 * 042 164

4..........J51* " '1*... *....f- - .44. 7 41 . .. 06..... 04 11 1 64
11 248 6 433.1 104 6 371 021 - 013 120 067 0 054 12. 1
46 I 4 0 .0 441 2.106 I 421 1. 67 10 340 *S 444 :4.12. so
67 1 4 0 0 434 -1 428 1 620 14 431 7 344 -7 112 14 484 51
,. 2 13.6 34.4.2Y • 30, 2.30 701 2,6, 3M0 3 20: 44

6 6 •71 I 646 5 263.3 376 ".243 2 760 - 644 2 774 - 321 3 044 6.
60 262 4 443.4 134 4 34 ,0 107 0,21 10£ - , 2, 0

II 1 4.0 0 431 * 044 - 214 12 430 26.113 -26.:1& 12.63: 1-

82 4 0 0 ;::1.47 :;.72: :: 7D0 2; :T 21..33 ::.010 1

63 4 0 0 441 3.646 3 121 14 601 27 744 -27.237 3 021 63
6 4 1 4.0 0 491 -. 403 S.229 4.29 3S.221 -21 401 64 364 44

4: :6-7:4 2:-49 ::,1.4 - 46044 34 70 71

4 .0 4 40_:4;2

7 6 4 4*0 4 02 1 0 -. 0 3 74 75 2 787 1 4 0 il 5 3 I -9 . 402 "31 41 17 ONl -14 770 3 1 a12l l

7 6 1 0 4 -. 1 4 A 1 0 3 - 1 0 0 ' A - 3 0 : 4 7 6 4 S : 9
2.0 4 00 40 - 147 . I Io717 0 4 14 * 11 2 7770 4.0 2 46 I02 3.174 _.72 103 - :39 0 .22 70

71 1 41 07 22 23 22 2 6l '1 06 02 1

73 1 A 0 49 4s 71 .2.019 13 3o2 9.34 -s9 ! o$0 is ;287 73 -

2 . 4 0 4 0 40: .04 2 ".0;7 -2 207 1.,140 1 0: 2 209 74
7 3742 0 146 0 146 " OO 0 7 4 42 * 045 07. 7S

124 "2 I 4?. 2419 7 2;4 . . 1:3 " 217 21 * 4 3 4 7
77 3 4 0 0 I 04 7 2 I 1 4 2 22 22 2 T
7 1 1 3 0 0 49 012 3.4 13.432 16204 24,44 275 0 .

.. . . . . . .4~~~* .. 4.. .. 46 . 2... .. .7 . .... ..

FOUR N0DE SOLID ELEMENTS S TRESSES

"-rS ' IG-Y TAU*XY SIG-! SIG-3 TAU-MAX THETA 31-1-S[3 LEVEL IE

23 4: .17 004 .317 44 027 4 32: I 43 :040

14 224 220 0 1 21 047 02 24 443 2 41 02 4 -

4I 374 24 002 S4 246 022 4 a4 I 47 3 :6
4 371 474 010 471 370 012 • O4O I 763 I 047 I

:2 as~ 01 No. 4 46 097 a 014 I 41: 1 : A

7 2 40 00 29 64 27 1 01 4 4 32 21 20 5
2 1 23 002 S1 331 011 3 444 ; 247 20 0 2"

22 242 I 407 010 I 454 340 130 2 144 47 27 10-236 22

ii .. .&• " ]4 " 4- " I 4St .. . 2 " 24 470"7 ;i .....L 44S 216 23 '''
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33 42 64 -01 42 $13 06 -2 442 26 6 3
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,3, 161 6240 60'1 6 4 44 st 9 62 '4: 1401 14 2 11

24 S21 SD 020 $41 420 066 4 144 223 1 21 20
2 13 4:1 0O 4 341 0 2 43 2.7 1 0:; 21
40 012 2 : 1 S OSO I S59 0 o 2 7 4449407 23 22

2 3~~~~; : : . 0 ? -02t2 4 ? t S 0 7 I aE 2 " 4 2 3 "
24 30S ;:0 * 0;4 1 ?03 _ _ _2•2 21 3 S62 1 4:0 1 33 24 ..

4 0 oil 24 07 lOSI 200 3:;4 0192 2S040 4
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43 138 '. I76 * 284 a. - 2.6- SIC -14 748 205$26 7.25* 43|5
44 141 1.123 081 1 23. 223 .$01 4.8*3 6.$14 2.7?83 44"'':
48 - 180 423 113 .443 • .:O 328 I0,1S8 -2 2.8 "1 000 4

46 003 022 00. 025 000 .013 41 -28::.01 "1 000 45
47 066 144 100 .20. * 00 08 111 -23 63 *1 000 47
48 037 407 t81 481 • 041 263 2- 610 -1I 322 - 000 48
08 " 236 024 .0O6 023 1"23 - "21 037 ; 06: :TO0 41 -"
80 - 106 .116 118 !41 121 J38 10,31% 4 2 -1.000 10

1 4: 21 .* 3 7 1 I :1 6 32 .878 2 0 32 2 -1 77 3 *1 0 0 0 61
62 " 462 $12 220 . 4A - 622 . 732 * 351 -l 803 .2 000 2!2

I i ., lt- ","1 4 'o o4 44iA .-I obo ta
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NODAL POINT INPUT DATA

NODE NODAL POINT COCROINATES I C. CODE
N MBE x* R Y-OX 

Y Z
000 000 12I 1O.O00 .000 I I

3 20.000 .000 1
4 30.000 .000 2 I
5 300 000 ........ .. ....... .ob ...... . ..... ... . .. .. .. .. .. .. .- ...... ........ ...... .. ..

.1•.oo0 000 1 , 2

0 .O00 000 1 1

.74.000 000 1 1 1t2 2.000 .000 I I I

1 00 4 000 0 0 0
1 1.00 4.000 0 0 0

4 0000 000 0 0 0
4 000 0 0 0

:* 42.000 4.000 0 0 0
20 £0.000 4 000 0 0 0
21 4 000 4 000 0 0

" " t .... -b6 "' 66 . 6 .. . ............... .. .. . . .

22 l.00 4 000 0 0 0
24 74.000 4 00 0 0 0
25 42 00 4 0000 0 0
26 t0.000 4.000 1 0 1
27 .000 7000 1 0..
22 ;0.000 7.000 0 0 0

4 5.0 00 Y T 000 6 6
31 3.000 7 000 0 0 0
32 42.000 7 000 0 0 0
3 3 so 000 00. 0 0 0

3i6 6......

25 50.000 7 000 0 0 0
42 20000 2000 0 0 0
3 2.000 7 000 0 0 037 7.000 2000 0 0 0... . Ak .... i bbb . .. y.'b66 .. ... ... .. ...... ..... o ... .. o ........... ........... .............. . ........ .... .. .. .. . ...... ... ... . .. .. . ...

39 OOD 0 ooo 700 1 o 1
40 .000 0 000 0 0 .
41 10 000 10 000 0 0 0

42 70.000 10.000 0 0

42 4O.000 20 000 0 0 0

44 3.OO I000 0 0 0

52 4 0.00 10 000 . 0 0 0
" "16. 6 . "b o6 .. ...... 6 ...... .. ...... .. ........... ......... ................... ...

57 54.000 0 000 0 0 0

56 54.O00 20.500 0 0 0
5£ 66.000 20 0• 0 0

5O 74.000 20.500 0 0 0

60 52.OO 0.000 0 0 0

42 S0.C00 20.000 2 0 2

2 50.000 21.000 0 0

62 1.000 I2 O00 0 0 0

64 54.000 22000 o

66 D s000 12 200 0 0 0

67 74 000 22.000 0 0 0 _________________________________________
65 52.000 22.S000

65 50.000 12.000 0 0 Z

70 4.000 24.000 0 0 0
13 :O0, 13.000 0 •

72 1:0000 24 000 0 0 0
72 58.0O00 3.000 0 0 0
7 0 7.000 14000 0 0 0
74 6.000 3000 0 0 0
S 2.000 1000 0 0

77 0.000 13.000 2 0 0
70 74.000 25 000 0 0 0
71 54000 26000 0 0 0

"" 2 . .. .'bo ... 1k 6 6 .... .. ... . . . .o... . ............................. .................................................................

£2 52.00 1.0

4 5.O00 1 0000 0
7 : 4000 4 000 0 0 0
71 5.000: 1.000 0 0 0
73 $6.O00 14.00 0

74 0
7 ,6 000 1 000 0 0 0

71 742000 126000 0 0 0
2 5000 27000 0 0 0
72 66 000 2. 000 0 0 0

44~~ ~ 0ooo 11oo

52 74 000 27 000 0 0 0

C4 2.000 I 000 0 0 0

i t ... . bo oo I.. .ik 0 06 .. ....... .. .. . . . ... . .. .. . ... . ... . . . . .. .... .. ... ....... .. ........ . .. ... . .... .... .

90 l.O0 II 00 0 a *
.' $6000 ,1 0 0

,I :000 .- a00 0 0 0

55 a0 000 17 000 0 0 0

67 46 000 17 000 0 0 0

.................... .......................
.2~~r 00 06

0 90..
1-00

• O .. • * - • . . . . . .. .. . .. . . . . °



STRUCTURAL ELEMENTS • LINEAR 2LASTIC

EAR ELEMENTS .......

MATERIAL NUMBER a AREA WEIGHT/LEigTH

. ............... i ..... .... ...... ........... .... 

ELMT CONNECTED NODES MATL
No I J No.

...... ........ 4 ........... . ... .. ... .. . ...3 4S 4E I
4 BE 47 I

5 47 44 1

...! ...............E ........ .... ..= ... ... . .... .. ..... ..... .. ..... . . ... ...

SOIt MATERIAL PROPERTY DATA

YOUNG'S MODULUS BULK MODULUS STRENGTH PARAMETERS

kAtL JijLtf Wt *ddti'kAiY 4bIW W1tl -edletAkI *Okm 6J Y .. .. Kb

I CR40 600.00 R0D .500 15O0 00 .E0( 00 3..00 00 50
2 CR30 400O0 00 BO0 2000 200 Os 00 O0 R0O
3 O000 1000.00 .400 700 SOo 00 .- Soo .S0 40.00 O0 so

V 6uA"d b CY"dL'i Y 64t& .... ............... ........ ........ ....

SLIFT CORNECTEo NODES MATL ELEMENT CENTER COORDINATES
NO I J K L NO 4.04A Y-D

I 1 2 Is 14 3 1.000 2.000
2 2 3 IN 14 • 14.000 2.000
3 3 4 17 I 3 000 2.000
4 4 . it ...... 11 x ..... ...... I ooo"' 1+666.

S S lB lB 2 29.000 2 000
7 7 210 2 412000 2 000

E 7 21 20 2 42 000 2 000
2 21 2 2:.00 .00

S 10 22 2 , 42.G0 2.00C
10 10 I 2 24 23 2 ?0.000 2.000
11 I1 12 25 2. 3 75 000 2 000

"1.. It It ... -1- .odo 1 ... .OdD ..... .66o"

13 24 lB 24 27 3 00O0 5.4OO
14 I5 IN 24 24 2 15.000 500
15 lB f7 20 25 2 25 000 1 .00

74 17 t• 31 30 3 33.000 ICO
17 I 1 22 31 2 31.000 O0
I Is 20 33 32 2 45.000 •.0
1: 20 21 34 33 2 •2.000 5.•DO

20 21 22 35 34 2 •lO00 S.•O
2 1 22 23 3 3 2 •2.::0 :1.•O

22 23 24 27 34 3 70 000 D.0
23 24 24 35 37 3 7S.000 5.•00
24 2 24 1 34 3 Ba 000 •.500
2S 2 24a 41 40 3 5 000 a 100
ZR 21 24 42 41 1 1•.000 4 120

27 20 30 43 42 2 25.000 4.500
24 30 31 44 43 2 320 4,S0
24 "3 3. 2 . 31000 &'SO"' 6..... .. .. . . . . . .. . .. .D .0 .. . . ' S . . . . . .. .. . . . . . . . . ... . . .. .... ....... ... . ..... .... . ............. .... . ....... .. ..........55. ... .. 9-4 6 .... .... ....
31 33 34 47 44 2 42.000 4 S0
32 34 3R 5 47 2 5.O00 C.S00

23 35 34 44 44 2 42 000 a So0
34 34 37 40 44 ! ,0 000 100

35 37 34 SI 50 3 74.000 4.n00
35 34 34 12 SI 3 BE 000 .O0037--43 44 53 3 --I 34.. 00 IC 750
37.. 4.45. ...... .... S. 00 . 10 ...2 4 41 . 1 4 I 4.000 10 TiC

40 44 47 54 55 I 42 000 I0 750
41 47 41 47 55 1 BE 000 IC 71042 47 4A 57 9: 1 52 000 10.70

43 44 40 S4 •• 70000 10 710
44 0 SI 0 540 7O4.000 10 710
41• I El 40II N I 115000 . IC0 740

"" 1t ...... I ... -' W1 ... , '1..... .-4 6 v 6 -.. . .. :6' t .. .... .. .. .... ... . . . .. . .. .. ..... ............... . ...... ..... . ..

47 44 .5 43 12 41.000 a2.250
41 55 54 44 63 52 000 12.2•0

Its E 7 45 44 I S 000 12 210
17 1S 45 ES •2 000 12 20

S .54 7I 70 000 12.so

52 40 55 47 S 74 000 12 2S0

SI04I I 54 IB 000 12 20N S ..... :01 .... t .. +if ... ___8 . . . o . .. d 6 .. . . . . . . . . .. . . . ... . .. . . . . . . .. ... . .. . . .

15 43 54 72 71 1 52.000 12 O0
SE 44 55 73 72 I •4 000 13.00
S7 45 44 74 73 I 42 000 13 5000 1 R 7 77 4 0 70 000 13 :00
• 67 EB 75 7S 74 000 13 400
40 44 54 77 7. I B 000 13 oo
41 70 71 74 7 1 •4 000 1 500
:t .... .vi ... i "' 1 ... It 1 ".2 0.6 44 " " 0+ 6 . ... .. .....

53 72 73 40 74 I 1.000 14 S0
4 3 74 SI 0O 12 000 140

45 74 71 4 41 70 000 14 Soo

371 35 I 000 14 100
47 7 701 44 &3 3 000 is S00

44 74 74 45 45 I 53 000 IS 400

4474 I 50I 44 45 I 44 000 |I 400 ,+
1 .t..... 121 Io06 it 566..72 47 3 4 4 1 74 DC IS S0

71 !1 2 4 47 1 70 0006 S 0
73 42 44 40 a44 1 74 000 1: 4 .00
73 43 64 to &I 1 &11 000 IsSoo0

74 S 4 47 42 4l I 52 000 I 0000
71 47 44 43 42 I 70 000 16 077 44 44 ,4 43 I 75 000 ,4 5o.00.

"b i. 04 . 4A 00 it 4 "0 "

C O N

CONSTRUCTION LAYER INFORMATION -'_

r" + e + +" . ".... .... ' " + "" +"' p "+ "+' ". % +] ": 10 " ++: "+....................................."..... . . . . ... . . - * +



! -r

I.',

................... .. ..................................... ..... ..................................... ...................... ............ ...................................... .... ................................. ...... ..................................................i,

S . .... .. . ........ . ...... ..........................

.................... ...... ........... . ....-........---..*.....-... . ...... . .. ....................... ........... ..... ............ . ..... ... ......... ..................................... . ................
:TIP - I LAYER OF G XO...L.. P.000 PPZ. T.0

* LOAD CASE -- - - - - - - - - - - - - - -

.... . .. .. ......... . ...

9LARGEST ILl. NO In THIS INCREMENT 78

LARGEST N P NO IN THIS INCREMENT 9B

..N.D .I. .... . . .. ..... .... ...... . ........ .. .. .. .........

TOTAL NUMBER Of ROJATIONS --- 2----- 22

NUMBER OF EOUATIONS IN BLOCK ---- 1S

NUMBER Of $LOCKS ........... 2

NUM9ER Of PRESSURE CAROS .......... a

41..

* UR

S. - . ,:555 .-



MKS 0. 0.---N-

MODAL. POINT FORCES IW5101411 OF A00ED ELEMENTS)

40 0

20: 0

160. 0.
11 0 0

1 2 0 0

13 0 . a
22 0 0
I1 0-o 0.
24 0 0is0. 0
26 0 0
20 0

21 0. 0.
2620 0.

2240 0
2)b 0.
22 0. 0.

2n 0o 0.
27 0. 0.

20 0
30 0 0

3 2 0 0
3320. 0

44 A 0

370. 0. .
3&60 0

40 0. 0460. 0

0.

42 0 0.

0.
70 0.
1 0 ...... 0 ....

00. 0

so20 0
640r-. 0:

672 0 0.
13 0 0

4 0.

76 0
7o60. 0.

62 0: 0.

62 0. 0.

ss 0 0

660 0.
170 0:
71 0...0

flW.' 0. . ..11.l,. ..Il.-. .111,11 11,11-11"1 1. ............... ..... ........ ........ .. . .. . .
7100 0.
10 0

72 0 0.6
9* ~ 0 5

10 0.0

66 0 0 .

I o: 0



.. . .. . .... ... .... .... .... ...

S NP OLTA-X OELTA-Y OELTA-ZZ X-DISP Y*OSP ZZ-ROTAT TOTAL NP

0000 ;oo00 .o0oo 0000 .000o .0::o 000 i
.0000 0000 .0000 0000 .0000 .0000 0000
.000 0 0 00 .0 0 0 0 0 o0 0 :0 0 .0000 . . o o o0

S o0000 000 0000 0000 0000 0000

... ..... 0000 .... 0o0 ... 0oo .....000 0000 0000bo ... 000 ..... . .. .......... .. . ... .
10 o000 0000 .0000 o0o0o 0000 .0000 0000o 07 .0000 0000 0000 0000 0000 0000 .0000 a

1 0000 0000 0000 0000 0000 0000 0000 17
a. 60000 o.00 b oo6 .ooo ' obo. 'oooo- .000.. .. . .. .. .. .
14 0000 0000 0000 0000 0000 0000 0000 1
II 00 0000 0000 . oooo .000 o o0000 000 I

6 0000 - Oo0 000 0000 0 000 0007 1;
****....6000-.. 6600.... bO iV .....:b66 ... 66 .... .6bob " .0000"" yl- ........... ..... ...... ..

17 0010 0001 0000 - 0053 0024 .0000 001 17
1 .0304 0016 0000 -. 2211 0411 0000 .2214 I0

Is 0420 - 0074 0000 *.188 - 070 .0000 2212 II

20 * 0017 0217 0 00. 01 * 1470 0000 2222 20
S ' .. : 666 .... 6.'o ........ 000... :oll .... ih 1'l" 66a@......... ...44"'.......................................................S
21 0001 

0000 
0000 

0002 
010 

.0000 
00 22

2 * 0010 0011 .0000 2000 0047 0000 0047 22
24 000 42 :0; 0000 0007 0,0 000 0210 2421 0021 0022 ' 0000 0020 -007 .140 001 228 .0000 0004 0000 0000 • 0020 0000 .0020 22

27 0000 .0000 0000 0000 .0001 .0000 .0001 27

24 o000 0000 0000 
o 0000 002 0000 0002 28

""*......666o .. 'boo ........ 66 ..... 6614 0000... : o ":06 :'oo ........................ 
........... ..

20 - 0280 
0101 

0000 *2012 
01 

.0000 
2178 20

21 - 0444 0141 0000 .2110 
018 0000 3221 3 1

22 042 . 0 024 0000 -3021 - 1274 0000 404 22

23 .0O34 "..012 
0000 •247 "'*.:95 

0000 
4135 2S

34 0248 0011 0000 22*1 2322 0000 2216 24

26 " 0482 01 4 0000 .1122 " 117 .0000 .220 31
38 0002 0022 0000 0018 * O111 0000 0120 338 .0024 *.0042 .000 .0011 .0112 0000 .0114 281 .000o 00 11 . 000 0000 -. 00 30 .0000 0020 28

40 0000 0000 0000 0000 000% 0000 000% 40

41 000 000 .0000 000- 0002 .000 " 000 3 4
42 -.0101 .0067 0000 II07 .0217 0000 1176 42

43 0471 0226 .0000 -2184 .0*72 .000 .2761 4?

44 - 047 0131 0000 0212 0822 0000 2711 44

.. " 6 ..
0066 " 444. .. 

n0oo 0 4
46 -. 0481 -.0723 0000 -. 2121 -.4080 .0000 8801 48

47 -,0424 0121 0000 .1771 - 3174 0000 27 47

48 - 03*1 - 0118 0000 
0 

430 " 2467 0000 2018 4

__A 
' ~ 0'163 " 070! 

* 1 -- *1 .0000 .2147 48
I 0 . 0011 .0272 0000 -. 0088 *.0416 000 .041 SO

II * 0001 " 0021 0000 0028 - 0148 0000 0113 .7

8 0000 0022 0000 0000 * 0721 0000 0721 82t2 6 2 * d ~ 0 ~ ~ ~ 1 1 8 6 o 1 4.. . . ..' . . . . . . ..b .' 6 6. . . . .... I " . r S " o o " i . . . . . . .. . . . . . . . . . . . . .

14 -. 0404 " .017 0000 -. 427 1713 000 4017 14

11 :..027 - 073 .0000 -. 2242 -. 3888 .0000 140 1

'l - 0372 - 0,1 0000 - 1774 - 2231 0000 38S3 11

17 -. 0000 - 0171 .0000 - 1840 - .2011 .0000 .324 17

18 - 013 -. 0721 0000 - 017$ * 2403 .0000 .247% 1

68 :.0091 • 0301 .0000 .0427 - 0572 0000 1066 86

%Z - 0032 " 0040 0000 0011 -. 013 0000 .0111 80

11 .0000 .0020 0000 0000 *.018 .0000 .0468 11

62 - 0234 * 0188 0000 ;.004 " 0327 .0000 .014 823 - 0728 .0748 0000 - 1220 - .200 0000 .2284 63

64 -. 0734 :0 .0000 ".1244 . l~8 .0000 1460 84

:0011 
- 0172 0000 Oll - 110 0000 .1 7 aso - 01 ..0311 --. 0000 ".0.11 .10. 0-000 .1103 t7

68 - .006 1 •,.0047 0000 - 01 11 * 0210 0000 0412 68 168 .0000 0022 0000 .0000 - .0287 0000 .027 48

70 * 0767 - 0407 0000 -10$ . 012 0000 1240 70
372 0868 011 0000 1213 0682 .0000 1640 72
S73 7 1064 -. 001 .0000 -. 1421 - 127 0000 1804 72

74 - 0231 - 0787 0000 0186 • 1966 0000 144 76

71 .0171 - 031. .000 
2..034 - 1217 0000 '121" 71

76 - 008 
4 0012 

0000 
.10114 

0101 
.0000 

011 78,
77 .0000 0017 0000 0000 7.0024 0000 0024 7

78 - 0612 - 071 0000 10*3 * 1102 0000 1853 78

11 ......... :"660 ....614 4.... OO .... ; ,ISK0 "_-. 6 ..... 000. .II+ I ... .. .. ..... ...... ....... .. ... ...

72 0st Ol 00o ~ 05424. .000o . 15 *7

80 -. 1022 .0014 
.0000 :.1200 

" 012 
0000 

1321 80

81 - 2114 - 2738 
.0000 

.2782 - 3178 
0000 

.422 81

82 7311 0 3418 0000 7201 2074 0000 783 82 .1 7

2 .tii 
-. 0* .0 0 1.1171 

".0413 
0000 I I 83

74 .0000 
1117 

0000 
0000 

113 
0000 

1183 84

78 - 0846 
.0111 

.0000 
-. 1003 

* 001 
0000 

1013 16
II -3 0036 0000 - 1124 *0146 0000 112 86 N

: 0 .,~ . 1* ..oo ....4

6+... .'| 
-...... 

6 ... _"|$ _" _dt ... ,60""... 
..

O 
Yb

88 
161 -b ;22 

.0000 
.124 

- 688? 
0000 I 0344 88

88 I 1782 - 0113 0000 I 1712 0828 0000 1 1761 81
0 0000 3731 .0000 0000 3172 0000 282 80

I - 0430 0072 000 - 0430 0072 0000 .043
2 - 0441 ; 462 0000 -. 0441 - 4962 0000 412 :?

3 7165 * 1017 0000 7585 - 3017 0000 I 1786 13

ON.66 -0;8% o00o0 .021o *Iot .0000 1139 66
54 1 6481 0130 0000 I 6481 - 0620 0000 $ 644 84

oi ........ 36o 111 " 00 :0:'.6o 3i.; "0000o "438

STRUCTURAL E 'LEMENTS - L "INEAR ELASI fC

886 1L4M67 NTI-JNT AL |IIE PORCES 

*

ELEMENT 
O. 

AXIAL FO::E

INCREM8NTAL VALUES 

'

1 ~ ~~~ 01600 450 00 44

. .... 

.

........................

3 

0231

8 

1062
7 .22721 0100 

'8 0072

'" 16 VLU ... ... ... 
. ..

, . .

I 0014

2 13127

7 I 0474S N 074677782 

.



0473

3 132.2 333.9~ ~~ 014 l 01 I ,1 37 *01 7

004

..... ..... .......... ... ............... ..'..... ........ .... .. ....... ............ ..* ... . 2..... .. ....... .... ' .. ... 4 # ' ' 4.... ¥ # ...... ..... .... ... .... . .. .. ... . .. ..... ..

FOUR MOOR SOLID ELEMENTS -MODULI AND STRAINS (STRAINS IN PEMRNT)

ELI BLAB MOO BULK MOD SHEAR MOO pots EPSI.,PS-Y •AM1KY EP7 -PS*2 AMMAX ELI

, 25 3 30 2 227 5 ISO 001 000 002 001 001 002

2 2 4 3 1103324.3-.1 " 0- 01 0 O0 .10 01- 22 1
3 332.2 3236 2207.4 :11 .02: 023 .054 @27 S02 07 2
4 . 17.1 2 464 2 O .1 2 .442 02 22 O1.121 4112
1 1 17,1 2 474 .43 .12 7 7436 4 476 -3.2 0 7 7 1 1~~~~~~. . 6......... ....... ......... ...... ....... ~.VI . f1 f.'4*df. 4.0 - Y.l :6 ..
7 7 14.4 .2 43 .1.2 6 111 1442 6,62 2 42 - 7.11 1.101 7
7 7 0 1. 2 464 71 I 770 -. 7 1. 0 7 1 2.66 it

470 2 341 1 12 2241 006 1 00-2 11 006 113 6_

T1, 47.7 17 1 162 2 .24 ".134 4.0S 4.027 4.111 ".701 2061 l

20 4 .4 .4244 - .000 204 0 4 .13 -t.0 13 .226

;2 600.6 262 2 207.7 .26 2 .066 046 103 06 67 12
13 4 16 6 14 4 12 1 001 2 002 002 000 002 13

.... .......... T .......... 6ty ' .. , ' : " . .. 661 " 1 . .') 06 .
3 41.1 313.6 . 477 1.0. 3 0 1. 4 3 .071 1 1 *,0 3.7:2 23

21~~~. .3 40 6 229 .1 1 O O O O I O ! -1 002

7.61 1. 2. 6 42 2 III 102 4.232 3 1:4 2 314 4 IS
2, , 14 3 4 311 4 444 3 63 1 67 17

2 44 -1.113 3 41 "4.01 4 .31 -2 4 I0 03 I1

ISl IS l. 41 1 4 1 , 1 32;I :.17 1 .. 3 1 I 1 7 1 2133 .6 17 1 2 .464 -2.146 4.017 ".121 4.662 -2.2 71 262 II 3

20 .7 17.22 1 4 26.0 4 626 *.1.30 6. 17 20
21 6 . 1 2. ..22 4 04-IO. 2 764 726 2 66 1 206. 4 62 21
31A .. 0. . 1 ..... .2.. " ... I b.03 t1. .. *,06 166 3
23 404.7 210 I l1 7 .223 004 211 .071 1:1 *:.14 261 23

S 10.2 276.0 172.4 47 011 211 1 12 "14 1 ;10 242 40 37.| 226 1 14 0 012 001 000 001 001 - 001 00 21

27 1 A1 : 0 4 214 *.175 4.074 -;1; 234 627 27
24 13.7 1.0 462 616 - 467 - 100 as 1 I 2 24
26 1. 414 2 . 4 4.. " 14 110 004 I 212 173 I 0 2.7 42

31 1311 4 2334$4 TI.1 S3.02S 02 .036 4 101 •161 61 02 216... ...... . ..... ...... .. .t 'o ... ........ d .. ... . d? 1 "- 4* " 'o3 .... . . ' "I * t 1 13 _ " b

42 I .2 ::0 46 127 2 163 -2.20 02 14.6: •1 0 2 .4216 32
33 44 1 A 2 144 2 1 $37 4 075 . 611 4 672 - 1 6 12 33[

64 - 22M467 17:6 .7 i 7lTT11-Tr -
30 206.6 274 7 1 20.2 .22 020 46 S .. 02 43 :.021 s06 2

26 21.4 22 0- 40 01 1 217 3 7 1 246 " 046 I 211 2627 162.0 4174 14 0 17 66 S '24 -4 4 17 50 7037" 1 131 241 3 1 * " 16 3 11 37
30 2I.4 440 0 124 0 211 1 171 3.:30 1! 444 7 044 -4 62 1: II4 3140 II.l 34 1 4 0 46217 • 130 4 13 4 274 1 141 1 46 40
41 270 5 4.1 1 67 S 24' t 

+
1 4 iS - 031 4 931 -1- 1 " 4 4'

Y8II. 2 O 41 - T1 1 2 0 4 017 220 07 *T OO1 .073 $

3 01. 23 4 74, 412 " 673 626 4 4.03 3I 4 1 67 43
44 670 I 1 2.2.3 277 16 1$S4 .2.76 3 213 44
41 11 .4 43 1 S71 0 - 021 021 24 171 3 11! 217 46

43 3 .66 d 31:. 4111 SO 11 !2 2 12 4 |43

4 . ..... ..... a....:. ..... ,..1 .... .. .... . ...... . 1 -..... .. .... . t -4 ... ... -.. .
47 ....1 4 0 0 461 224 076 2 142 1.221 - 22 2 ;47 47
44 41 2 40 2 14 A 324 - 37 075 110 2642: 61 446 1 4 0 0 411 .1 01 071 1 42 -1 362 13; 46 ___________

-- o444 3 137 1 .346 236 1 S72 100 I17 2 -7 6TT~~-,1 : 41. 702.3 401.2 1 . 2 624 24 1 0 22 ..26; 3 463 1
12 147.: 6. 3. .262 221 3 071 66 9 4 .1 2 14 2

12 117.6 4712 05 220 I 267 . 30 1 1622 264 1 822 141 1 674 13
14 .. . ... b '. 4 6 1 Iit_ I i - 6 . ;o e t ' N 3", 12 44 . ...
1 5 1096.2 624 0 467 0 102 053 019 066 073 0 .073 Is

I I 40 0 461 -662 7;0 6527 217:!2 -;.661827 6 1
1 40 0 4 -17 -620 a164 241 31 :61 17 _____ _-

68 16. 03 I 771.. 070 04 2 717 1.0:0 2.422 -lt 213 SI

60 413. 410 s11. .,2 22 .o 060 I0 : 127 223 6
1 1 10U 461 104 - 19 2 1I 222 821: - 44 t 472 II



12 1 4.0 .0 .48s 011 -127 -1 887 168 -1 029 1.9S6 82
3.228 12 0 17 so.22 42 1.7 .2: 26:

61 20. 42 7 .20 415 .221 - ZIS 1.221 12 -".212 I 741 88

71 88 0 23 22 ;7 267 022;: 01 00 06 022 i :7

E40 .60 1 ",2 21 1:0 -2S.5;4 21 41! "11.210 31 & 41 C:

11 4.0 0 48 -2. 2 13 900 1 10 S $.:22 11 2 1 26 17 ;11 Is

78 4 0 0 .48 2 $ 1 4 784 * 491 30 720 27 05 S7 2 21 7
111 4.0 .0 :1 011 "0 1 " .2 3 10 1 2 2 9 I

1 203. 422 7 72 41S ;22S 214S I Hg S l22 S;3 -. 243 411 .
70 2 481 0 481 .244 77 1 8 1 ;2 10 ;:1 70
71 4 .0 0 4 9 2 33 21 :41 .4 4 2 71 2 204 013 2 .4 41 7t,

.. ... 2........... .. ..... .... 0.. . . " 4"7.0 0 1 077' "

6 4808 04 A 88 8 1 06 406 I 48 I 877~ I

73 0.0 0 5 127 -12 07 -.218 277 -17.227 32 .52110 73
74 34 4. 0 002 2 2 - . .0 0 3.801 .84 I 0 0 8
7S 24 . 2 2 01 2 7 22 4 04 02 04 8 7S

71 -------- 0 41- 40 0 1 4 1 2 4 10 1 12 : 41 7 7 1

............. . .. .I .. ................ . l . -.. .... 6................. .............. ... ...... ... .......12 1 27 4.0 00 ,1 278 3 1 2 1 " .070 11 3 2 02 2S 001 082 1
14 .67 40 0 42 2 , 1 -14 4 *08 20 708 - I 72 3 028 7 1

FOUR MODE SOLID ELEMINTS " STRESSEIS

I S *X 51*Y TAU'Y SGI S 03 -MAX TH0T0 S.GI/S003 LV 7 VZ

1 .244 427 024 416 .244 028 ,021 I 228 071 6
12 212 S4 020 S2 280 038 4 814 20 010 8

.... .. .......... ....... . II ........... .Y 6 .............. 4*0 . ... ... 110 _..4 . . 6I . .. .... ... .... . . .. ........ .. .....

.312 12 OOS .2 12 .07 S I 224 117 1 I 700 2
1 .270 .46 ,00 4 .43673 08 . 1.482 . 1 2
2 441 182 01 $88 410 872 4 081 1 486 1 7 22

2 .53 737 002 737 3 01 :480 1.81 : 377 2.01 2

2 24 .622 - 104 660 242 .2n - 40 2S47 1 400 232 41 O1 2 0 81 04 317 2148 2, 1 2 10 1 1 40 073 1 44 0 0 3 6 646 277 10

.......... 4 .... .14 _ ......... .... ........... .- . .. 8 J * ** . ... tt

12 .38 .47 - 008 02 .340 .274 - 41 2 837 688 2
13 13: 241 .006 27 11 041 13
4 127 24 006 228 22 012 20 701 1 72 036 124
19 102 170 013 I77 100 .03: !.7Y9 I-- 713 7:4 I

21 .280 .2 70 01a .21 .258 3 012 -. .10 , 2 781 3117 .328 433 017 43 .210 .013 1 10 1247 170 22
_4I.. .... 01 41:~l 10 3,0. 0:3 11 I20 1 0. I

" t......... :3, .... '41.. . ....... . . . 4i . . ... .... . l 4 . ..... .o l i6a 1 " .1 110 l .. ... .. .. ..

20 478 .2 001 88 178 017 1 71 I 221 i 10 2221 .30 61 00 471 37 046 I.611 10 1806 24
22 41 10 01 ST 410 S73 3 1 3 7I 317 22 "

26 021 21006 266 .01 1 104 27 86 01 .0 26
24 .11 .078 - 180 .218 -4 72 -2.867 122 27
28 04 0 0 01 12 070 022 2 40 2 07 022 28
2 00 7 001 006 003 " 007 6 1& 1 178 -1 000 2
1 -...60 .2o6 . . 0o "' 61 ' 610 .040 ..... . 2 1000 . .41

21 .081 ,02 - 00 082 023 067 -.20.73 - 24 ;: 1 22
44 20 ,.276 00 32 202 .127 1.42 6 222 ,112 44

47 .01 2. .. Do 21 -. 0 .11 289 068 -2 88 -. 0 8

0 224 322 408 683 227 486 2 706 - 020 I 001 30

7 1 .2- 0 .13o 4 It 1 1: 01 3 "0,11 I 41 IOl0 31
32 214 1 .014 4321 .21 283 7.468 2.417 1.002 32
33 :71 .611 0001 soR 4 71 0R -74 20: I 0 3!

A : - 7 0 1 1 08 2 1 . 0 12 211 17 4 :1 1S 0 0 3
t o . . o ....... . . ....... ......... ... ...... .... ........... .I . .... ... ..I i t III If .t . . .*.....6.. .

21 01 211 001 261 011 10 as, Il 1 01 3
84 ,01 .078 -0111 124 7 01£ .0 -41.71 -2.101 -1.000 3

37 .171 .228 28 .62 a08 .21 5.2 .22 210

36 079 101 0 ,1 113 070 022 27 27 1 22 231 1
" 7 086 .373 .120 .414 ".21 11 20.212 - 4 288;1 000 21 %
40 ".1 127 " 0 171 ,1 .IS "2 .2 1 71 * 000 4 0

41 .10 .3 .071 .312 1 .40 4.31 -. 1112 -1.000 £8
12 -. 608 .423 104 7130 -. 619 .1:7 272: - 704 -I 000 82

83 -01 . - 112 8010 - 240 . 2 ::480 -0 247 - 000 60
62 .2 .2 .0204 1221 2022 107 0.42 7 38 6.162 62
62 .018 .402 .312 121 -. 3 2 .1 1 -3 S -1.000 4

11 01 ,07 021 04 011: .01 1 1 77 -1.000 41.

4 .041 12 a 111 28 -. 001 04 -2 8 -24 71 :1.088 47
4 01 0433 40 .:1 7 224 401 -1 701 3 00 - 000 61
67 -012 ,123 - 111 28 .2128 08 -1 220 16 I 487 -,00 1
6o 04.04 0.311 046 -*,28 0 276 2002.2000 6
at -4 .1,34 - 42 1 414 -. 930 1 122 -24.31 -t 7 3 "1 000 1,
12 •3 34 Il 177 ..1 , 401 S4S 7 17 -2 171 -1 000 52

' . . " .. ............ ......... : t ... .. 40..... .46.. 0 09, 1 :2 6b V.
1 .. 22 OS1 - 027 160 0 .012 41.002 -1 I 00 00 70
71 882 .621 32 1 ..82 .31 - 22 0.3. 3.0120 71 I
72 287 022 - 014 4 0%2 13 3 2 3 3 321 -1 000 $
57 .274 .213 -. 12 201 01 11 21.312 -243 2:4 000 :7
74 0.112 101 :.021 .01 .040 2.1 I 82 228 74

78 26 88 01 58128 10 1 804 .22 7

I 1. 002 722 .02013 .77 2 986 N 4121.01 I I

:0 1 421 2412 S 40 o0 S 4i0 - oll 644 0 1' I ........ ... ........ ... 614 . .. .. ,oo ...... . 6 ' . .. bo ... .i.... I 166 ..... , sdo ... . .. . .

1 2 , 1 11 1:: 221 ,01: ;::103:1 17.II0 6.113 12
.3 I,14 -0 1 .321 1.21 -,212 71 21 S .4 -.,00 1

go 411 S12 -041 138 4 1 014 -231 I 1 Its4 14
11 ,4 ?I ; 2 72 .14; .013 :;0 071 : :17 .. 7. 1

II ,ll2 ,413 03: 31 42; 01 2.224 1 1 070 i

7 224 .331 -010 34 222 007 - 10.821 I 17 022 78 tj
I . . l 1 0 3 1 0 1 . 0 1 1 0*2 1 0 1 S S 0 3 1 2 . 0 3 a73 .. i

.. t '"Alf .... _.._. .. _ta 4 1 1 .4 &it ..... i ob it
0 $22 2i •037 :07 60i 091 -23.502 I200 074 70

1 1 .1; 00: 31 ,2 .025 "I 709 a 0 02 71 * '

72 37 423 0!4 427 392 022 "13 711 ! 11.1 04 72
73 .74T .2:: ":.11 301 7 1 S_ 21.:&7: 1 042 7
74 013 o2 .000 021 :.13 '004 "2.S 1 3 2.: 74
71 S 1 SI I a7 011 S i .9 3 1 107 4 :04 I 304 .224 7
76 292 3.2 002 3!32 2 .2 0 20 2 III 1 139 092 71

... .... ..... ly1 . .... .. lit "" 1 -"o I.. . It... .:' . ...... 0 . .10 Itt .... I i, . ... 64 4 1 . . . . . . . . .. . .

7 a 2 4 239 0 04 247 233 007 -0 .121 1 011 022 71

.... ... .... . ..... ..

... .. ... .... . .. ....



PROGRAM SSTIPN

* .

. ... ... . . . ...... . . .. ..

0SSTIPN. I LAVER OF GEOTESTILE. P-4000 PPt. 1.1O0

TOTAL NUMBE or aOE % B

NUMBER ON DIFF1 BAR MATERI ALS---::: I
NUMBER oP BEAM ELEMENTS. . . . ..---- 0

NUMBER OF NODAL LINKS.................... 0 
o

NUMBE9 PINE1C EMNT .. 0
NO OP INTRAC LIN PREIS "ART 0j

NUMEEP OF INTERFAC MATERIALS. . ..:::: 0
TTL .UMBER OF SI LMNS . 7

N BE OP DIPP SOIL MA TERIALS. ..----

NUMBER. a.; ELEMENT IN FOUNDATION .3

NUMBER OPF NOOGX.ST IN UOTIN . E

N~j ~ df ah -.IkhUtb LAYE~ ...~. . . . . . . . . . ... . . . . .

NUMBER OP LOAD CASES ............ 2*

CALING I-ACTOR ...... 1 00000

ATMOSPHERIC PRESSURE -- I 05500

* ~~~.I.T..XE!~~~... OP. .AT. .. ... . . . . . . ..... . . . . . . . . . .

OMPUTATI ... .SUC FOR.A TOTAL OPF ICEET

f~efWM~t A ........ ~ ...................................... .

INCREMENT NO 2 PUT 04 LAYER NO

INCREMENT No 3 PUT ON LAYER NO 2

INCREMENT NO 4 PUT ON LAYER NO 3

itieltmthtNOW It PUT ON LAV9R kb ................

INCREMENT NO S PUT O h LAYER NO S .

INCREMENT NO 7 PUT CY LAYER NO I

INCREMENT No a APPLY LOAD CASE 2

.~~ ~ ~ ~ ........

.... .U .............



NODAL POINT INPUT DATA

NOOE NODAL POINT COORDINATES B.C. coo:
NUMIER 1-060 Y'GAD I Y 22

00 000 1

3 10.000 .000 1 1
2 10.000 .000 I I

.. . .... t ~ b . ..... o~ . ...... ........ ... . ..0I ... .. .... . . ........... . .. .. ........... ... ........ . ... ... .. .... .. . . .. ... .......... . .. . ......... . ... .... ..

7 O0000 000 I
30000 000 I I

2 60 000 000 0 0
1: G.000 0'

11 74.000 70 0 0 0
12 82.000 7000 0

13 42.000 000. 0"W, 0..... 1b~ -6- o o . .. . . . . . . . . . . . . . . . . . . .... . ........ . . ..... .

1$ 10 O0 000 0 0 0 '4

22 20 00 7 000 0 0 0
17 74 000 7 000 0 0 0

I 3 o.0 0 00 0 0 0 . . . 0
19 42 000 7.000 0 0 0
20 .0 000 1000 0 0 0
21 4000 10000 0 0 0

4 20 00 0O 000

'3 .O00 4 000 0 0 0

41 42.000 IA 000 0 0 0

24 74.000 10000 0 0 0
2S 2 000 10000 0 0 0
24 000 4 000 0 127 000 0001 0 1
2I 10.000 70.000 0 0 0

3 26.000 1100 0 0

.... . o2 .... ... lb to6i ....... i _o 6 . . . . . . . .o . ... .. . ... .... .. ........ .. ... .. . . . . . . ........ . . . ... .... .. .. . .. ... ...... ...

31 36.000 7 000 0 0 0
32 2.000 7 000 0 0 0
.7 10 000 7 00 0 0 0

36 14.000 7 000 0 0 0
37 74.000 7 000 0 0 0
0 .o00 I 00 0 0 0

3 4.000 IT 000 0 0 0

62 10000 000 0 0 0
4 14 000 1 000 0 0 0
42 0. 000 10 000 0 0 0
43 66.000 0 000 0 0 0
:4 .6.000 10 000 0 0 0
1 4 000 0 000 0 0 0.... :2.00 ... 16b 6 " 6 .."o

47 14.000 I0 000 0 0 0

49 I0 000 14 000 0 0 0
to 74.000 1. 000 00..

71 1.000 1.000 0 0 0
S52 So0.00 to00

S3 36.000 11 0 0 0 0
"t o .. .... ...... ..... .."'... .. . ... . . ..... .."".

17 30.000 14000 o 0 I
7 4 .0000 11 000 0 0 0
71 14 000 1 o0 0 0 0

SI i1.000 II.000 0 0 0

62 74.000 I .50 0 0 0

0 42.000 11 0 0 0 024 0000 I1 I 0

i0 4.000 it6000 0 0 0

0' 0 0

3 66000 136000.0 0 0
10 10.000 13.000 0 0 0
I .00 13 000 0 0 0

9 7.000 73 00 0 0
12 7.000 17000 0 0 0

to 0.00 13.000 1 0 1 |g

7 440 :000 14 000 0 0 0 ;11

1 62 00 7 000 0 0 07.. . . sc -boo -.. |4.000 ........ ......... 6 ...... b . . . .. . . . . . . . . . . . . . . ... ... . . . .. . . . . . ..... .. .. . . . ..6-

I3 60.000 17000 0 0 0
74 ||.0000 14:.0 a 0 0
7: 74 000 14 000 0 0 0
71 :::00*: :400
77 0.0 1400 I 0

78 0.00 |.000 € 0

7~ 00

"" to ... .$ bb * .... 14 ,066 .. .. . .. . 0. "o . 6... . ....... .... . . . . . . . . . .. . .. .. . . . . . . . .. .. ..

'1 :.00 1Is '00 0 0 0
42 14.0000 1 0 0 0
33 92 coo lS. 0 0 0
44 :o0,00 DOD 000 1 01 1

,S $ 000 is 000 0 0 0

8, S.O00 :4.000 0 0 0
:7 .|00 1000 0
.. . 1 4 .000 ..... It o6 . . . . .0 ........ . .. .. ........... . . .. . .......

as $2,000 19 000 0 0 0
so 90.000 14.00 I I
of as 000 17 000 0 0 0

:2 - 4 00 f16 5 7 000 . . ....

33 74,000 7T 000 0 0 0
4 2 000 I 7 000 0 0 0
... . : .. 0.o9 ......... 1 oo 000. .. .... .... .... .. ..... ... . . .. ... . .. ..

.. .

. "
...- "-'... ... •



STRUCTURAL ELEMENTS LINEAR ELASTIC

EAR ELEMENTS....

MATERIAL NUMBER I AREA WEIGHT/LENGTH

. ......... 6 ................. 00 .. . 6: ..................

ILMT NODU "CTED NOpES MATL
NO 1 J NO.

1,3 44
at.. i , " , *.... .......... ... ... .. . ... .. .. .. . . .

4 46 47 I
S 47 44 I

S 48 4, I
7 43 10 1

a 10 S1 I
: 1 52 1..B~~~~ ~ ~~~~ ~~~~ ... . . ... . . . . . . . .. . . . . . . . .. . . . . .. . .... ..... ................. . . ...... ........ .. . . .... ..... . .... .... ....... ..

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS BULK MODULUS STRENGTH PARAMEI ERS i
MAtI.UkffWY- N" *t~d*MY. ..N~. NO 16 dbNt tAmYI KxA*MKN'..............AkV

I .0680 NOC000 50 .600 ISO0.00 .000 00 3l 00 00 so
2 020 40 00 200 30 20 00 200 0s 00 00 o0

3 .06O0 I000 00 400 700 500.00 .00 so 40 00 O0 .50

0 uh'hdK 'V(LYb'9LtM4Y bAtA ...... ...................... .......................... .............

ELET CONNECTED NODES MATL ELEMENT CENTER COORO NATES
NO I J K L NO tORD Y.00

I I 2 1 14 2 6 000 2.000
2 2 2 14 1 2 11.000 2.000
3 . 4 17 Is 3 26 000 2000a .... ...... 6 I,_ . . 3 ...... ............. .......... .. .............. .............................

I I & 13 I 2 2 1000 2 000
6 6 7 20 IS 2 4 000 2.000
7 7 a 21 20 2 62 000 2 000
A a T22 O 2.000 .000
9 9 10 23 22 2 62.000 2000
t0 10 11 24 23 2 70.000 2.000

0 11 ;2 2S 24 a 7 000 2 000
S"fl . I .... ........ 'O......... 66 ..........................................................................................

13 14 I1 28 27 3 1 000 6.10
14 I1 21 2 8 2 16000 6.10
16 1 17 20 23 2 21 000 S 60
16 17 1 3 21 30 2 33 000 1.600
17 16 21 32 31 2 33.000 .60
11 :1 20 3 32 2 46.000 6 60
IS 20 21 34 33 2 62.000 6 S0

20 21 22 25 34 2 1$.000 6.100
21 22 23 3 21 2 82.000 S 10
22 22 24 37 28 3 70.000 S.S0
23 24 26 3 37 3 7.000 6.600
24 26 26 3 3: 3 E 8.000 .0
26 27 26 41 40 3 1 000 SO00
21 26 23 42 41 2 II 000 .:00
27 23 20 43 42 2 26.000 6.0
28 20 21 44 43 2 .2.000 1.600
23 1 22 46 44 2 39 000 a S0

v, -. " " " 3" 1 6..... ........ oo6 . 1. t..oo ............... .. ........... .. ....... ................... .

31 33 24 47 48 2 62.000 4.60
22 34 3 48 47 2 16 000 6.10

I 31 3 4 41 2 .2 00 I 6O
4 27 $0 43. 2 70.O.Z00

26 27 26 S3 a 2 73.000 6.100
26 3 26 62 61 2 82 000 8 ;00
27 42 44 62 12 I 24100 10 760

I A. " t44 t 4. " ... ...... .. 006 . fd:*I: . ..... ... .. . . . .... ... ........... . ..

31 46 46 66 14 46 000 10.710
40 46 47 S6 61 I 62 000 10 750
41 47 44 S7 1S I $6 000 10 7S0

42 48 43 68 1 T 62.000 10.7:0
42 43 60 63 68 I 70 000 10.70
44 60 $1 60 so 1 78 000 10.710
4I 61 12 11 NO 1 86 000 10 710at " " . aod. ............. .. ..... ......

47 14 66 62 62 5 46 000 12 210
48 66 6 4 2 I 2.000 12 280

:0 97 37 II 6 T $a 000 12 2S0

%I a so 67 I6 I 70 000 12 210
62 63 60 88 67 I 76 000 22.210
03 60 El 6 11 I 86 00 12 210
I "4dl.. 11 41 16...... ... .... 1.. 960 .............

is 62 64 72 71 I 12.000 1.600
$6 64 66 72 72 I 66 000 12.100
67 63 66 74 72 1 62 000 13 So0
S3 16 17 76 74 1 70 000 13 SO0
10 67 66 77 1 1 78 000 1: 00
60 60 33 77 7B I 66 000 13 100

6! 7 11 7678 1 4 000 1 O~~7 '0" 
00 # . .fit"' it It ... it .. . i*" t 00 d. E: . .. . . .. . .

3 72 73 0 71 1 S 000 14 So0
64 72 74 81 80 I 62 000 14.100
65 74 71 62 11 I 70 000 14 S0

66 71 76 83 82 T 76 000 14 O0
67 78 77 64 82 I 66 00 14 6:00
68 78 76 64 61 I 63 000 1S.O0

* 3 7 a0 18 1 I 1000 16,600o16 46 -6 1 v at I SS tooo fs~soo

71 EI 82 66 87 I 70 000 IS 600
72 72 82 63 66 I 78 000 15 600

72 63 84 s0 3 I &4 000 II 6001-4"[-- 86 It 3I T 57 000 It 50
71 PS 17 32 3l I 62 000 16 600

76 87 88 33 32 I 71 000 6.600
77 88 83 34 33 I 74 00 :6 SOo
is :... *6 it 34 1 O*4 1:-0 too

CU4ST&UC,ON LAYER INFORMATION

" .- .£ '. . ', '. '. ". . . "-- '. ,- ,. ,. ., .- .. . . . ,, . ,..- , , -. - - ." ,- .. ,- . ,. -..- . -. -. - -.-. -,,. .,



...... ........................... .................... ................ .................................................. ........................... . ..........

SSTIPW. I L..'PR OF CEOTEXTILE. P.4000 PPI, T.1000

....................

............. f.....

......................

LARGEST IE. NO IN TH is IrCREMENT 78

.LARGEST X P NO IN THIS INCREMENT 95___________________

BA. ....... . ..T... .. ....... .... ...............40....

TOTAL NUMBER Of EQUATIONS.....222

NUMBER OF EQUATIONS IN BLOCK....... 1
NUMBRA Of BLOCKS............23

NUMBER W 0; ** Pdfttg t!AKblt:-'* Z ................. ... .......... .......... .......... ... ................

NUMBER OF PRESSURE CARDS ...... 0

.. .. ... .. .... .....

. . .... .. U



~~~~~*~~~~ I . -. . s. W UL

NODAL P0:NT FORCES 1WRionrS OF ADDEO ELEMENTS:

NP K-FORCE Y-FORCI

1 0. 0
2 0 0

4000
60 0.

S ~ 0 0
a 0 0.
9 0 0.
10 0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12 0 0.
1 3 0 0'

11 0 0.

20 0 0.
21 0 0

220 0.

240 0

21 0 0

26 0 0 _____

26 0 0.
26 0.

. . . .0 .. . ....... ............ .. . . .. ............ ............
270 0

32 0 0

25 0 0.

27 0 0.
36 0 0.

.. . .. . .. ..... .......... ... ... . ............. ... . . .

4 00 0 
-

a1 0 0.
42 0 _ _ 0

64 0 0
410 0
46 0 0

0-4.60 0.

1 20 0
.630 0
640 0

.... .... .... .... .... ... ........... . . . . . . .

S760 0 -
17 0 0

00 Do

620 0

640
61 0 0
66 0 0.

670 0.
6760 0 *%

as 0 2

7:00- 0.
71 0 0.
7 20 0

7: 70 0.

7 0 076 0 0

760 0.

&620 0L

620 0.,
64 0 0

710 0 -60 0

00 60 0.
160 0
20 0. . . . . . . . . . . . .so *

960

64 0 *2 0 00
66 0 0

* _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __77



LOAD.CASE .. 2. . IT RATION...2

NP DELTA-S DILTA-Y DELTA-ZZ l-03SP Y-012P ZZ-ROTAT TOTAL NP

2 * .0000 000 0 c0000 0000 000 00
4 .0000 000 000 000 008 000 0000ooo 4

V 6660 -. oboo ~ oo "od "ddoooo6 6666 66 oo....... o * oo 4 . ... ........ ....... ..................

6 .0000 .0000o 0000 0000 .0 :0 a 0 000.0 O 0 .0000 a

7 0 .00 0 . 00 .0000 .0000 080 0000 7

I 1 0000 0000 0000 000 0 000 0o 0000 .0 . 8*i.2 ii O liiioo oil 000...........00:~O12. . . . . . .
6666""' :00oo I p b*6'e '~~.. . . . . . . .. . . . o66 . . .6...-6 . . 6..f . .............. ..

14 o 0000 0000 000 .0000 .0:00 .0000 0000 34
is .0000 00 00 0002 0000 0000 0002 1

37 .001 002 0000 - 002 02r00 06 1
34 - .217 0101 000 2247 0463 000 .2300 3

1 0436 000a 000 o 220 3 067 0000 .33 ': 6:
20 -0255. 0110 . 0000o o 206. 312 . 0000. 2417. .20

S:o *6f4 000.oi, o o oo doo I't 41 1 *t22 -. 000 -. 00 000 0006 -co 006 000 S01 22
22 -. 0010 -. 3 000 00 -00o1 00 .0 22
24 0006 - 007 0000 0006 - 00107 0000 030.7 24
25 0020 0023 000 003 001 000 0054ooo 2126 0000 0004 000 .00 0020 000 .0020 2

27 0000 000 .0000 000 000 0000 .03 2
2 ... 6000 0000 000 00 00 00 02 2

is .66,o6.. . .- Do . 6 .... do ...

20 -0222 0060 001.0 27.23 0775 000 2426 20
2 -. 021 .024 .00 -. 37;6 0416 000 26 3 2

22 - 0626 0066 0000 - 4124 - 3201 0000 4267 2
22 .0744 -07 .00 250 -264 0000 4323 3321

21 .0:402 -0214 000 -. 2107 9 303 000 284 2
26 o -07 -004 000 003-02 00 32 2

26 .02 06 ::000 0o0s -. 33 0000 .3 2
21 .00 006100 :006 ' 002 .00 .00..2

38 . .0022 00 000 02 oi O 0002 3
42 -01 . 00 00 -.332 0644. 0000 320 42
42 - 0247 0322 .0000 - o 2224 3234 000 211 42

44 023 24 00 24 066 0000o 223 44

46 332 *-034 00*.14. 2 00 4427 46
47 -o 027 :025 00 -1.24 - 264; 0000 I27 4
44 25 0122 0000 3342 - 2302 0000 213 So
4:_ I .0234 o204 0200 .. G .0643 - 2r- 6 - :3 4

63 000 -. 07 0.022 -oo .06400 .207 17
12 .00 .002 0000 0000. 3-.4 0757 000 .09 d2

4 3s : 5 oo68 iit 164 60
14T 02614 .007 .:00 .4202 - 2162 0000 436 140
:a. -. 024 -O: 0202 0000 1222 -. .2123: 0000 2263 c-
12 0226 027 00 000 0 373 - 77 0000 374
57 .20 6-6.. . 0 6 000 . t224 ..... ... 1 00006 .2 3 .......

6o It .02..060 0 00. -.262 . 0 0 2644. 5.4b
15 .004 -024 coop.44 .06 .0 .. 0.. ...

63 .0000 .002 000 00 -. 0000 .044 6 p
62 030 002 000 -07103 00 472 6 2

64 032S 020 0000 - 6472 02 00 220 4

66: : : 0341 -. :; 0564: 00 0.0 2 4 7 0000 3I 10 66

67 -. 0365 -.02:: .000 .072 - 337 O000 346 6
so - .00631 .04 0000 - o 0311 oo02o00 .04067 60

6 .. 000 00:23 00 0 .00 0 0 6 0 000 .0244 6

72 -027 -.020 0000 - 0722 -1:310 0000 3661 720 7 - 24 - 0266 0000 20040 .3 0000 .223 7

74 :702 : 04 72 0 0 - 0 6 3 12 3 0 000 374 7
71 8 022oo02l000) 0927 - S 267 0000 o2 a1

:7 02 -06 00 tS 0772 : .030 000 .04 7
77 .0000 00o38: 000 00 :02 00 .0 022 7701

74 - 0263: -o 0366 0000 - 047 0235 0000 045 71
1 '-'6266 ?063 o6,6 ;i . t6 ' * IS66 .. 00 . . . . . . . ...... ........... ... ..... ...

63 ~~ cc o .4IS 254 00 22 21 0000 .L26 4
72 253 - 24 00 242 - 2734 0000 43 42

:2 7 6 5 3 0 0 7321 -S, .0 4 .0000 74 7
74 0000 .2 0000 .0000o 0.696 00o .0S 7
76 Ol .02 -oo 0261 0000 -03 -. 00 0000 0463 74
447 026.- 0121 00 04 73 0000 024 :46: cc

0 000 243 000 000 26 00 227 1

52 .0:0: 1 00 0301 -:o 266 ,3 0000 245;2 72
62 34 -126 00 054 - 26 0000 034 52

to . 606..........06,6 16311. *6 bood 14 1 b6 ......6. ..

322 ~000o4
&2 2: 34 2oco 23 5 000 42:

00677 .:2 _:.o :: 8

61 026411 4 f - 11 * ..

6 006200 ~ o %ol 4
0OAYLE 0: 000 2.6a:

3 3 730
22 4217.; oo oco 2

_______ 2 727299 0. S0
214 :2*3 0 000 29 28 000 7.

0N R M " A VA UE 3 322

7 3 24



$ .2036

1 1836

143:

POUR NODE SOLID ELEMENTS - MODULI AND STRAINS S•TRAINS IN PERCENT)

ELI SLAB MOD SULK MOO SHEAR MOD P018 EPS-X EPS'Y CAM-BY UPS-I IPS-2 GAMMAK ELI

I 81 2 231 8 32 5 118 0O1 000 002 002 - O0: 002 1
2 122.8 224 2 221 2 143 OO1 001 013 013 *.OO2 .0IS 2
3 12.7 222.8 222.2 186 026 026 055 026 -. 033 073 3
£ 6 17.2 2 666 1 826 -. 16 2 687 2.26£ -1.163 2.108 6
1 6 17 1 2 636 880 228 7 £12 4 127 -2 £12 7 1 •

.... ~~~~~~~ ~~~~ .. ... . . . . .. . . ...' . .... . .... ... . ......i6 ' 6....¥ I" " " V '' 4 .... ............... .......... .... .. ............... ......... .....

S4...............~*4 444...46.............46

7 .7 18.. .2 .3 1 800 2.6.6 ..87. ...01 -2.14• 6..7 7
.... 1 . . . .2 . 6 3 6 - 1 .0 4 1 2 .0 3. - 3 3 2 . .1 - 1 . O 8 7 . 1 8 8 8

4 665• 366 2 160 2 226 000 133 01l 122 000 126 8
.. 7.. 3.,1 1 238 . 00 . .1. 7 03. .66 ..00. 20. ..
II 478. 371.8 11.1 .23 *.007 20 -.0.3 .207 01. . 211 11

12 688.6 381 6 206 208 MOD 038 * 066 100 .U00 036 12

1I 638 2 21 S 228 5 122 001 002 001 002 001 002 13

I 3 2 .2 1 27 2 7 2 1 .3 7 2 - I 2 0 .0 64 2 7 7 2 2 6 6 4 8 6 3 l 8
IN 6 2 1£ 8 2 4 6 12 2 721 .1 82 6 8:1 4.626 ;. 70 7 18 1£
17 1 I 17 1 2 481 1 lE0 261 6 632 7 018 -2 631 2 2 13 17

.S . ... .... 34 1 11 3 06 1 .. 21 21 ". • 318 6 18
.7 1 1 2 68 So7 6.028 3 472 .61£ -2.146 8.46 II

20 .7 18.2 2 . 84 -2.177 2. 666 S .2 66 2.028 - .7 2 8.2 1 20

21 6 17 24 22 32 32 370 3 802 I 1 1 21

'" 4.. . 4 : ' ..... K1± ... Y "S. .. 2 ' "-*od ....l .. 044" " "i .... ~ ;"d .. .. ...." 2 .............. ....... .....................
23 407 0 206 2 16£.1 222 * 007 237 070 .262 - 012 21 2

26 606 2 273.6 171.0 18£ 016 III -. 04 118 003 109 26

28 606 I 22 7 187 1 013 - 001 000 001 001 001 002 21

2.06 411 $76 *1.073 I 120 672 "1 37C 2622 26
27 6 13.7 I 44 2 461 "1 676 2 14 2 48 :2.22 4 22 27

28 6 0 12. I 6 680 616 " S8 666 671 6 4 828 26
21 17 1 16 6 S 6 261 066 I 177 71 1 266 " 060 1 66 28
S6 0....444* -42 .414.416 2.± : 1 444 :0 2

21 6 II 6 .2 6 16 *1 101 3 221 2.137 3 681 " 1 817 1 238 21

22 6 :8 I 2 666 -1 306 3.612 -3.126 4 182 -2.146 6 216 2
3 7 .. 7 2 666 "1 672 838 1 821 S 1 1 -. 862 7 628 23
23 7 2 4 2 1.120 1 60 0 020 0 .72 4 2S 0 3 6

24 21 30 7 17:0 IS I:-o- ... 20 00 77 3

36 386 2 211.8 187 8 162 " 072 1 266 881 I 387 * 121 1 822 26
37 I1 32 6 6 0 093 008 281 17 772 1 012 -6 762 17 776 7
±4 ±26 6. . . .. .. .0 64 18 :7 : 6 : 7 :4 270 4 4 2 2 2 04 1 . ..

21 322 2 636 I 116 • 363 -I 661 6 216 10 713 826 -6.6:7 2 223 8

60 122 2 612 7 62 2 641 -I 118 S 027 2 l0S S 202 "1 263 8 416 60

61 223 6 626 6 82 3 602 - 822 • •6 - 166 S 000 * 626 8 826 61
42 17.6 9 28 .1 I F 4 0 • 97 • 3 4 13 6 17 2 0.0 1 17 72

62 II I 33 6 4 0 668 " 172 2 863 -2 123 6 211 "1 706 6 016 62
66 766 6 670 I 21 6 282 18. A i 62 -2 816 2 .17 . 66 3 266 66 1

3 1672 6 872.0 616 S 121 041 013 14 18 : 131 517 4

544.......... ......... 0 6 46% . 046 ... 07 ... * 26 12 * 11 ±48 66
7 I11. 36.1 • 0 137 * 070 08 666 34 2 0 718 7 U

68 311 8 636 6 11 4 270 " 1 0 186 127 030 - 4 3SO 34

68 1I1 2138 8 6 0 688 " 28S 26'7 216 307 " 382 680 661 1 T T O3 c 3 37 - 13 320 0 s1 3 2 - "2s5 17 5

il 1066 7 667 1 655.6 168 - 010 2 621 I SS4 2 860 -281 2 061 SI
82 866 I 512 8 232 8 272 - 660 2 628 I 862 2 8 360 1 226 82

2 £6$1 6 67: 0 217 2 266 • :2S I 26 282 i 838 125 I 170 83

34 .2 . 114 o 6 468 A ± I 2 1 #t 2t41 :4 a .:84 216 DO.

S0 327.7 48 3 161 I 336 066 002 :63 10 I 064 11 22
86 1 6 0 0 411 7 07 617 2 600 I 06 - 77 I 872 ;6

17 : 0 0 0 .68 - :6 $66 I 72 136 74 a 877 $7
43 1 2 0 2 1 2 8 0 0 ' 8 0 1 2' 1 • 3 6 6 1 1 7 5 8

13 63 0 60 6 387 6 207 - 01 2 77 • 14 2 71 • 22: 3 100 6

60 260? 7 67 4 166 2 237 • IIa 107 026 102 2 112 221 60
1 1 : 0 0 1S :12 088 1 037 812 • 686 1 03 3 1

- • • • , . . . . . . ...... . . . ..... . . .. ._ .



62 .a 4 0 .0 4t5 0;4 -. 007 .067 063 022 .011 62
62 434.4 4s2.6 164.7 31 12 01 :124 26 06 252 62
64 .1 4.0 .0 .4:: 2 271 6 12 1: 806 14 775 -1.852 20.427 64
66 .N 4.0 .0 455 *4.170 21.14 3 22 22.227 -4 722 26.03 61
66 .I 4 0 .0 41 *2.024 16.50: -11.567 3 244 -22.75 58.014 86
67 I 4 0 0 485 4 612 *2 222 -3 713 20 $80 -1 500 32 310 67

1 4 0" .0 .45 "001 017 " 202 17 *46 .:03 as
II 225.4 43 4 I11.2 264 3 08 067 0. 6 117 011 .213 63
70 .I 4.0 .0 .465 2.337 6.t26 -11 184 12 .77 -4.12 17.102 70
72. . .I 4 0 0 485 *4 610 20 806 "2 255 21 001 -4 707 25 714 71...... ... ........... ............... 6 .......... K " il " o6' t 4. . i " i t............ ........ .............. ..................

73 .1 4.0 .0 461 4.36 -4.6 4.171 1.101 -1 217 14:017 73
74 1 4.0 .0 481 082 -. 012 - a.461 2 752 -1 722 3.464 74
7S 871 3 10 4 274 3 231 001 034 li1 -077 044 122 7S
,4 +3., 421., ,.. )4 • 2,, .02 * 21 47 .21 62 7
77 2 4.0 .0 485 -5 271 6.537 8.612 , 208 -7.032 I•.400 77
78 .2 4.0 .0 49S 5.5217 *.9 4.8SS 7.322 21 0 2.2 73......, ................. .. .. ... .. ........... ........ ............. ...... ... .. ... ....... .... ... ...... ... .... ..... ..... ...

POUR MO0 SOLID ELEMENTS - STRESSI.

ELI SG-X SG.Y T X TAU-- TAUAX THETA SIOt/S203 LEVEL 52.

2 .247 444 .007 .464 247 11 2.786 2.861 074 2 ,.
2 257 522 024 . 525. 254 . 242 5.822 2 206 082 2
S ........ ... ......... i ........... 41 . . 2 . . . .I ... .... i...... ............ ..................
4 .277 .141 001 347 276 0" 1 Io 1 452 t 702 4
1 .262 S3 026 140 260 080 1 272 : 500 2 7:1 5
a 464 657 01 t 462 a5: 4 488 2 424 2 67 122 726 .0O1 .726 .533 202 2 474 I 382 2.022 7
£ .222 .525 ".002 525 222 386 - 476 2 173 2.825 6

7 .22 I 052 024 2.012 24 256 2 442 2.062 221 8
20 420 2 421 0'1 I 424 425 104 2 47 2 428 277 20

. .............. I .......... I ........... 4 ... ........... ...... ........ ....
22 .346 864 " 011 .a10 233 .274 -1 701 2.6144 24 12
12 .142 .260 - 002 .230 142 068 -1 257 2.872 052 22
24 2a4 242 046 270 287 056 28 135 1 722 042 14
14 .214 252 .020 .1.: .223 038 I 660 II 75 21
26 .246 270 .022 .234 224 .031 21 41 2 224 702 26

27 307 .31 .014 .214 204 .0 1.457 2 214 :12 27
1. 374 460 022 452 272 014 742 228 2 076 26.... I ....... i . .... .+ IN ............. 7bi+.... .t ..... ..... . .. .. i .. .t+... .. { 2 | It, .... Itl .. . .. ...

20 .S23 .642 .020 644 .122 .0:1 4.710 2 22 1.217 20
21 .372 .441 .0 44 .272 0 2.536 2 294 2 064 21
22 424 6I 2 0 2 507 4127 S1o 4 273 3 654 .2 22
22 .214 2 22: -. '14 2.43 .2oo .47 -4 87 4 15 211 22
24 .241 627 -. 02 48 .231 .24 -22 453 2 ;47 246 24
21 042 OII 002 091 042 024 2 730 2 252 021 25
26 006 " 002 006 020 - 00 016 64 £78 -2.032 -1 000 24
......... .... ............ 4 .................... ........ b ... '. 44 .1.6 . i .. ..

2 a 02 .030 -.020 01a 022 032 .71 025 2.802 648 26
23 .177 282 -.002 12 177 003 -16 720 2.026 062 23
20 201 21 * 005 21 .202 056 -2 862 2 1 274 20 01
31 .257 3 -. 006 .260 .21& 052 :4 437 404 2 037 21'

62 2..".01 2 2 . -5.007 42 22
CU22 520 .126 -. 002 626 52 05 -2.2:: 222 209 33 2

,, s 12 $01 0o o, 12 :2: 0:: -111 117, :21 1,o,) )'
..4 506 606 004 506 1 041 2.240 1 262 874 2

. ... :' f .......... r' m .............. o. s. * ':i6u ........... O ............ ........ .... "...... ... . . "".. . . ..... ...... . ... .. .
26 .045 .2l -.006 .286 045 222 -2.020 5 603 06 35
37 022 07 -.068 .205 - 025 .070 121 "2. 2 000 27
28 02 2 021 12 008 058 20 256 13 562 4 523 25
36 .023 .205 071 227 .001 237 24 545 21.227 12.035 21
40 -. 036 .224 - 0a4 222 - 208 .270 l 221 -2 262 "2 000 40
41 -. 357 445 .055 452 - 252 208 5 16: -2.77 -2.000 82 .-

42 - 435 .411 -. 069 .46 - 440 .46 -4.267 -1 127 -1.000 42

4.J .11 .72 " 127 755 224 .32 -22.610 5 055 2 560 43

44 274 1 421 " 035 1 423 286 627 -4 466 5.515 2 506 44
41 -. 002 265 .32 171 -. 21 317 3.2:2 -2.858 -1.000 45
46 - 020 - 004 .005 -. 002 -. 022 020 1.747 220 -1.000 46
47 045 272 .222 .227 - 021 12 20.244 -1 2 -2.000 47
48 024 440 264 524 - 042 251 21 46 -21 822 1 0 46
48 -. ,04 27 -. ,2 T11 ,, -22.361 . - 0 ..
10 - 265 .464 .241 564 421 15.061 -2 22 -2.000 50
: 1 470 1 063 " 725 1 250 * 752 1 051 -21 446 -1 78 -1 O0 51

2 - 32 791 249 544 - 274 6o t2206 -2 257 -2000 52
....... .. 1 a* - bb: -- t .... .. ."13...... . '. ¥... .... ... . . . . . # ........ ..... I Nt* ............ t . ... . ........ :f. . ' 1 . . l b " ..

54 .044 .011 .00 225 -. 0 .0 .060 42.571 -2.217 -2 000 4
15 .277 .240 214 .522 005 254 47.054 207.505 23.702 55
54 t0 266 057 236 054 201 27 204 2 422 8o 16
7 0 * 037 212 01 1;7 *24 Ii. t4 273 4 874 57

86 -. 774 I 212 -. 022 2.26 -.622 2 020 -. 624 -2 420 -I 000 58
58 -2.32 303 .205 420 -2 412 2 022 1.602 - 446 - 000 53
80 " 302 307 . 056 . 222 " 207 2310 . 280. 025 -2 000 s0
. . .... ........ .. .od' 0i . .. 616 6b ............ .. e..6 . .1.1. 6 ........
12 132 202 014 223 023 .035 4.72 8 407 2 12 62
63 720 - 061 255 784 - 12 476 72.902 -4.617 -2 000 5)

64 474 se6 - 075 610 422 063 -26 462 2 411 242 54
65 36I 707 002 707 66I 01 2 327 2 06 022 IS

.6 547 573 " 022 1S1 825 .028 -24 867 2 202 026 5I
67 20 9 26 *.026 .211 28 .0S0 I$ 222 S 504 18 67
66 042 021 024 044 024 027 52 222 2 502 828 68
....di. .............. 20.......... :'! 0.......... 1 .2 I............. '1 .. ... ................t. 16.I ...... It# ...... b ..... ............

70 .400 .470 :.034 454 2a6 04 "22.2:; 24 031 70
72 657 884 • 002 684 687 023 -1 827 : 07 022 72 0
72 420 456 007 417 428 028 20 815 I 032 024 72 '1
72 220 213 002 213 220 01 4 222 2 248 051 73
74 010 015 002 028 020 004 4 828 2 342 2 74
75 .057 102 21. 520 3 142 226 3 72: -3 71 -2 000 71,
76 - 127 807 - 21: 834 - 221 820 -2 S .4. -4 424 -2 000 76
. .......... ... 6 .......... 4. 67. 44 ..... .. .. .............7

76 204 21 004 217 203 007 I 430 2 088 02S 74

..*

-.. ... .. . .. ....... . ....

C. -- "-:-. :- ".. .- ' -... . -



PROGRAM SSTIPN

.0 .. ..... ...... .. .. ........ .. .. ... ...

0 te.

T:TA

NUMBRA O NUM AER OP ENOD T .B

NUMBER OF NODALLINKS.0NME OF INTERPACS ELENMNTS: ....

NO O' ILERA E LI I PREXIST ART 0 % .1

N-kMy~d t.1(V e~ : t N b~~!N 6.............................................. ...... ...... ..
NMER OF INTER FACE MATERIALSb..... 0

TOTAL NUMBER OP SOIL ELEMENTS:~:... 7

NUMBER OP DIPP SOIL MATERIALS. ..---- 2

NumBE OP NOE In PONATION. .--- . ;2

NUMBER OP PREEX;ST:NO ELMNS . 0

wUM* hdyCO,,tyjU e tjk LA ; .v:*._**..
NUBR OF LOAD CASES .......... 21

CAL INC FACTOR . .... 1 00000

&TMOSPHERIC PRESSURE --- t 06400 I

.U.I .E M ... ..A..ER. ... ..0...2.1.28 . .... ..... .. ..........

OMP!TAT!!N SEQUE NCEFR ATOA O I NRMET

*I... ~ l N.. . .L.....b . . . . . ..

INCREMENT NO 2 PUT ON LAYER NO0 I

INCREMENT No 3 PUT ON LAYER ND 2--

INCREMENT NO 4 PUT ON tAYER No i

s~hMWI NPI UY OW LAINA Mb 4

INCREMENT NO 5 PUT ON LAYER NO S

INCREMEN7 NO 7 PUT ON LAVER 40 a

INCREMENT NO & APPLY LOAD CASE 2

* _ __ _ __ _ _ __ _ _ ___J



NODAL POINT INPUT DATA

NODE NODAL POINT COORI|NATES B.C. CODE

NUMBER U-DID Y.0R0 0 Y 22

000 00 I I
too.*0 000$

220.000 000 I I

4 130.00 oC6 
.... ..

7 10.000 000 1
o4.00 000 1 1 I

1 1OO00 000 I
to .o ooo *00 T
10 74000 000 I 

0:11 74 0O0 0001 I

12 82.000 000 I I I
11 10 000 000 1 I 1

..... ........ .......... . . ...... ......... .... .... ........................... .....................................................

1: I0.000 :.000 0 0 0
II 20.000 4.000 0 0 0
17 30000 4000 0 0 0
14 26 000 0 000
I 42.000 4000 0 0 0

20 1O 000 4 000 0 0 0
21 S4 000 4 000 0 0 0

.... . t ...... 00o . ... 0. o o ........ . ...... ... .. .6 .... o .... ............ ........ ... ............ . . . . . . ... .. . ... ... . . .. ..... . . . . .. . . ..

23 16 000 4 000 0 0 0
24 74.000 4.000 0 0 0
21 82 000 4 000 0 0 0
21 o 000 7 000 i o _

27 000 7000 1 0 I
28 tO 000 7.00 0 0 0

28 20 000 7 000 0 0 0
26. . 00 y. . ....... .... 0 .. . ................. ... ........

21 39 000 7 000 0 0 0
32 42 000 7 000 0 0 0
32 so Do0 7 000 0 0 034 14 000 7 000 0 0 0

3 4 10 000 7 000 0 0 0
3670 2 0

37 74 000 7 000 0 0 +-'
it... .... ' o ... . . ..; -_ o ...... ............ .. .. ..... .................. " - 6 "...... . . . . .. ... . ... .................... ... .... ... .... .. . . . . . . . . ...

3: 1o 000 7 4,!, 1 0 140 000~i j101000 . I 0 I~m
40 10 000: I000 0

0 0

3~~ 3n0. ..S Coo 1.000 0 0
1 04000 1100 0 0 0
t.. ..... S . oo ... 1o6 . .. .. . . . . .. . . .o . ....-6 ... . . . . . . . ........... ... .... ..... .... ........ .. .... . .... .. . ... . . . . .

47 S• ooo tOo 06.,

41 1 000 00 100 0 0 0

I-- 74 000 10.000 0 0 0--
80 82 000 10.000 0 0 0
11 60.000 1.1001 0 I

S1O

12 42000 12.000 0 0 .
$2 o0-00 2 0
43 *.000 110oo 0 0 0

61 18 000 21.00 0 0 0 'u
81 6o8o00 12.0OO 0 0 0

* ,400 12001 0 0 0

II 82.000 1:.000

1 10.000 12.000 I 0 0

70 48.000 14000 0 0 0

7 10000 141000 0 0 0
II 12.000 10.000
44 so.000 24:000
78 10000 1000 0 0 0

781 4SO000 11.000 0 0 0 .

*&b 44.oo ~1 ooo 0 o 91 -

81 66 c00 11000 0 0 0

2 4.000 1.000 0 0 0
70 000 1 000
71 so000 18 000 0 0 0

I t , a bo oo 1, o o . .. .. ... ... . ...

71 71 000 1$.000 0 0 0
9 62. 000 1000 0 0 0

10 80 000 6S 000 1 0 I

II 4 000 l17000 0 0 012 000 0000 0

82 74 000 : 000 0 0 0

'1 DO IS 00 0 0 • .0

18 1: 000 11 000 0 0 0
13 ~ ~ 7400 I 000 0 0 0 "
,4= ooo1. 17 000 0

: 80.000 :7 000 I 0 1. . .... . .... ,

-I



STRUCTURAL ELEMENTS - LINEAR ELASTIC

EAR ELIMENTS .......

MATERIAL NUMIER AREA WEIGHT/LENGTM
... .... .. ~' Do - 6-.. ... .. ... ... ... .0 . . . . .. . . . . . €

TE7T CONNECTED NODES MATL 0-
NO. I J NoD

3 AS 44I _

"" . . .. t4.. . . 2 .. . .. .. .... .... . . . .... .. .. .... . .................. .... .... . ...... ...... . ... .. . . ............ ........ ... . ... . .

: Al ID

II 1 S2 I

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS SULK MODULUS STRENGTH PARAMETERS
MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONENT C PHI OPMI KO

I 0680 600 00 500 .SO0 "0 00 go0 00 31.00 .D0 ,SO

2 .0130 40 00 .300 -0 20 00 200 .01 O0 .0O .10
3 0600 1000 00 400 .700 SO.00 SO0O s0 40.00 00 so

.. . .. . . . . . . . . . . . . .. ................................... .... ... .E
FOUR NOOES SOLID ELEMENT DATA

ELET CONNECTED NODESTL F LEMENT CENTER COORDINATES
ND I J K L NO U-ORD Y-ORO

I I 2 IS 14 S 100 2 000S I...... .. ......................

3 3 4 I7 Is 3 21.100 2.000
4 4 i sI 17 2 33.000 2 000

1 Is i8 2 39000 2 000
5 E l O |I 44.000 2.000
7 £ 21 20 2 2o0 2 000
a 6 1 22 21 2 6.000 2.000

6 6 10 23 22 3 62000 2000
16 I' I" .- 4 l !; '" W. *'06 ... .:o6

I1 II 2 2 24 2 7.000 2 000
I2 12 1l 2l 21 3 4.OO0 2.00
IS 14 I1 24 27 2 000 500 I
1A 11 II 21 28 3 SO0 .O

II t6 17 20 2S 2 21.000 1.0
1 17 I1 3I 30 2 33 000 ,.100
17 14 II 32 31 2 36.000 !.So0

I ; II 20 33 32 2 4.000 ,10

3 20 21 54 33 2 12 000 .S10
20 21 22 31 34 2 66 000 S.100
SI 22 23 36 36 2 12 000 5.00
22 23 24 37 36 5 70.000 1.100
23 24 21 34 27 3 71 000 S o00

21 27 ;: 41 40 5 1.000 £ 10
26 24 26 42 41 2 14.0000 .000

27 2 30 43 42 2 21 000 a So0
6 ...... I. .. .2 ....... oo.. 

.

21 31 32 41 I 2 31.00 D.O00
3 0 32 33 46 41 2 46 000 6.100
31 33 34 47 46 2 62 000 S 00
nT 34 31 44 47 U 2 :2 0 :16"
32 31 36 41 48 2 62.000 8 100
24 36 37 10 46 2 70 000 4.100
21 37 3. I1 SO 3 7 000 & SO0
I " . . 6 6 ................ ......, 66.........

37 43 44 1 .13 I 34 00 10 710
3a 44 41 14 S3 1 36.000 10 710
29 41 46 61 $4 I 46 000 10 740
40 41 47 64 11 T 52 000 ;0 710
4I 47 44 17 1$ I 16.000 10 70
42 48 46 51 17 1 62 800 10.760

43 41 SO I1 18 I 70 000 10 710
II 6 ' 0 1.... ....... 4+ooo 16:16.

41 S1 12 I 6o I 46.000 10 710
46 13 4 62 62 I 40.S00 12.210
47 S4 $6 63 12 I 46 000 12 210
44 1 S 64 43 7 S2.000 12.250

10 17 S 14 62 000 12 2S0
11 •1 S1 67 66 70 000 12 210

II "E ko" it 6 6 . .. It 'ooo a 1946
62 60 1 II E6 46 000 12 210
4 62 .3 71 70 41 000 13 60
1 63 64 72 71 I 02 000 13 S00
16 64 6S 73 72 So 000 *12 O0
I7 41 66 74 73 2 000 1W O0
&A 66 67 7S 74 1 70.000 13,SO0

1S 67 I 76 7S I 78 000 I3 SO0
to It'. .. ."... "D.. .....4E.OOO I 4 00
8I 70 71 74 7 1 41 O0 14 S0

T2 71 72 70 74 12 000 10

83 72 73 £o 7 5 1 000 14 500
64 73 74 II 40 I 82 000 14 0
6S 74 71 82 LO I 70 000 14 100
64 71 76 83 82 1 78 000 14 0
67 76 77 14 &3 a 46 000 14 SO0

I4.......S I4 i.I 000 it It66 .... . . . .

66 71 40 S 1 $,000000 Is S0
70 80 II 47 86 I 62 000 Is So0
71 At 82 $a 47 I 70 000 I S 0o
72 2 3 T1 T1 t 78 000 I3 O0
73 83 4 00 86 I 86 000 ! 100
74 81 65 II II I 57 000 161500
76 48 87 1 1 1 S2 000 16,100
44 04 '44 1- -.........6 0005 i 6 606
77 8 a 1 14 63 1 78 000 5,00
76 46 s0 Is 4 1 86 000 6 100

i*



SSTIPN I LAYER OF OEOTEXTILE. P-4000 PPI. EXTENDED, T.IOoo

.....................................
.LOAD CASE ................ . ...... ...... 2

LARGEST ELK. NO IN THIS INCREMENT 7

LARGEST N P NO IN THIS INCREMENT SZ

BAND WIDTH D! N ... 40

TOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK --.. 84

NUMBER OF BLOCKS .................. '

i N............ .. ................. ............... ............

NUMBER 0 PRESSURE CARDS ........ 0

NODAL POINT FORCES (WEIGHTS OF ADDED ELEMENTS)

NP X-FORCE ¥*PORCE

I 0 0.
2 0 0
3 0. 0

40 0.

s o o.
0.

O0 0
a 0. 0.

1I 00 0.

120. 0
1 '0 0
140 0
1 ......... . ......................... .........
1S 0 0

i70 0
AO 0.

20 0 0

21 0. 0
220 0' : ," ".. . . ... ';.... . ....... ..... ................ . . . .. . . ... . . . . . . . . . . . . . . . . . .. . . . . . . . .

0.
24 0 0
24 0 0
28 0 0
-T 0 0
23 0. 0
29 0 0
30 0 0 5
1 1 'i"' . . .- o " . ..... ........... .... .. ... . . . . . . . . . . .

320 0
33 0 0
34 0 0

38 0 0.
37 0. 0

:7 0 0. ...... ....

42 0 0440 0 0

4 S .
0 .

42 0 0
40 0
44 0: 0

48 0 0
49 0 0

40 • 
0

so 0 0

S2 0 0
S30. 0
S4 0 0

S| o o0
T 0 0
s7o 0

S110 1., _ 0

BO O 0 81 o o
1 0 0

.. '., '., ', . " '' .. . ... .... ... : .. -..: ..- ... . . . *'''', ."""" . o"'.",' ,," .: '



$4 C., 0

S4 0 0

7E 0. 0

70 0. 0
7t 0. 0

72 a 0 ... . . ...... . .................. ..... ...... . .. .. .... ................ .. . . ..... .. ...... .. . ..... ........... . ....... ..... . .... .. .

74 O. 0

7E 0. 0
79 0. 0

77 0 0

:4 00. 0

:7 0

A0 0. 0

13 O. 0
.1 0 - o

93 0 4 0
87 • 0:0 0

• A ' ..... ............. .. ............ ..... .. ... ........... ..... . .. ........ ... .. .. . .. ... ... .. . ... . ..... .. . .. .. . . . . . . . . . . . . .

No.

... ... .. .. .. ......... .. ..... o.......................

PIP OlLTA*X VKLTA*Y OELTA*ZI X-DiES Y-O1SF ZZ-ROTAT TOTAL NP

2 .0000 .000.0 0000 M3000 000 00
o .0000 0000 o::: 0000 I00 00 00

GO a0 0000 :00 0000 0.000 000. 000 : 4
.. ... 666b .. .... bb0o "'" o'o06 .o. o 66-- "66. 60-'" 6o00 ..... 0 6 'V .. . .. . .. . .. ... .... .. .. . . . . .. . .

000 .00 0000 0000 0000 0000 0000 6
I .0000 -0000 0000 I00 00 00 00

Go 00 000 000 000 000 000 00
Go 00 00 0000 0.00 0000o 0000 .00 00

10 0000 .0000 0000 0000 0000 0000 .0000 I0
I I 0000 0000 0000 .000o 0000 0000 0000
1 2 000 000 0 00 0oo 000 000 0000 Go 0 ... 12o
It . ... .23 0 . . O 0... ..0o 0-6 . ... .O666 ... ... o6600 ... . O 6 ... OO6" "11 .. . .. .. . ... .... . . . .. . ......
4 'CIO00 *.000 000 .0000 * 0 0000 Go1 14
Is .. 000o I 00oI oo oo oo oo ..01 000 00 000| o00 08 S

t? ~ ~ ~ oo :,0S .02 000 *04 02N 000 00:3 1

19 * 31 "0013 0000 *.S2 "07.2 0000 .;;.4 i.
20 "0277 " 0 00 00 "oo . lES 1 "1 1232 Go000 111.7 20
"t .... --'6 Yd ... - "f 61 s . . .. 0006 "' __d t " 1,1 " " 6o o ..... It "k' ... ....... ..... . .. .. ... .. .. .

2 2 -o00 "o O0S 00 02 *.0049 Go000 0045 22
23 " O00 *002 00I. Go 00o 0047 GO0 0047 23

--Is _ -,0022 " 0 2 -6.0214- • 0 7 ' 00030 3012- _2

29 0000 0004 0000 0000 0062S 0000o 0028 2'
27 0000 0002 0000 0000 " ci O01 000 00;: 27
28..... 0002 0001. 0000 • 020 000 GO0 00oo 2:to ...... ; l " Gooo,' " 00 6 " -b 6 666k "6ooGo oooS 6 1 .. . . .. .

31 "0;57 .00ils 2.20 Go*o 03S O 0000 333 31
32 o 420 0014 0000 2$78 126S Go0 323S 32
33- 70399 3 1311 000 -3: 2S77 "240S 0000- -nil 33
3: 0::7 :- O8l7 oooo 2;:: 2273 oooo 322: 3:35 *OE 000 00 S 40 0000 2241 5 ."

Go" 00: 0010 Go00 0020 ;:124 0000 0128 31
3 .... :bolt •o11 006 ooll 6 r oooo o6 .. .. %

36 002S " 04I Go000 0025 Oil&l 0000 0 1 38
35 o 00 001 tt Go0 0000 00 4S 000 04S GO

4 0 0000 "0002 Go0 0000GG 002L 0000 002S s0
41 0,000 .0002 000 * 04 0020 0000 OOll 4 143 "0120 0019 0000 07S2 Oils 000 077 .2
43 of20 037 00 140 0E4 0000 I9 43
-4 * 04UT 0123 0000 * 112 0 419 000 oio4

41 .27 0117 0000 1337 ; 281 0000 3:2; 4
47 "0244 0 0 4 0000 • 1;3 •323: Q0000 347 4&

44 0221 •0375 0000 • 82 *26O0 Go00 278 4

4S "004 7 073 0000 0300 "203 5 0000 20:: 406
0O 000$6 -0278 0000 0027 "0467 0000 04SE S

El ~ ~ oo Goo1 '03 00 01 "0 0000 OI;79 92
$2 000 0023 0 0 000 ".O07 00.OTS S
.61 bt' o'6o6 6 066 116. t26 " 6 113 " 00 too'

34 •023: 003: 0000 2;;7 • 21 0000 2..l 54
S$ •0240 OilS Goo0 • 7S3 ;SO 2E8 000 32:0 o

ts$ 0224 *0239 0000 • ISS 3 3251 0000 34S o S

:7 •.00124 *03:6 0000 0331 *284 O00 _7'56 - - I --- T-
aS 0 OO2 -077 1 000 - 04;; 2329 0000 23:; S

SS~oo -oOE "94 Go8000 03 •0 00 1043 S
$0 * 07 •G4 000io •oo o037 Otils 000 Go 0124 tO 7



I1 .000 o0021 .0000 .0000 .00 0000 0008 0000
12 -0214 003 .0000 -. 03 -. 0220 0000 0182 12
62 -. 0222 -. 0161 .0000 - 0811 123 .0000 1432 62
4 -. 0226 * 0244 0000 01 1303 .0000 073 34

8, .0o233 • 0341 .0o00 •030 . 12 0000 3,5, 33
36 - 0133 . 01,2 0000 •0484 .,,42 0000 1712 487 -. 0210000 0261 " 24. .0000 1276 67

18 -. 0032 6 0047 .0000 007 " 0110 .000 0124 8
IS 0000 0027 0000 .0000 .0023 .0000 000 38
70 016 006 0000o - 032 •0470 0000 0010 70

SI.. ' b ... :01o88.. :ooo6 "' *4 3....6kk ... .booo ... i. .... ............................. ...................... %72 - .021 - 0244 .0000 -.014 -. 117, .0000 10 72

72 - 0237 - 03 .0000 -. 0604 - 35s 0000 1461 72 .. A
74 *:0221 0770 0000 - 0436 • 142 0000 1210 74

7 6 - . 0 0 0 • o0 0 4 3 0 0 0 - 0 1 4 • 0 " 02 0 0 0 0 0 4 3 7 3
0000 .0027 .0000 0000 - 00213 .0000 002 It

0 0,1s - 03 00 00 * 0383 • 0470 0000 o. ii 73

"4 " ::1' i . ... *" " "o . . .... o oo o " 14o 6 1 " 1, o6 1o o ' oi t Y I . .. .. .. ... . ...... ..... . ...... .. .. . . ... . .

7 .000 -04 , - -1 -o o2 £4 2

1 40270 03711 .0000 -. 4421 ". 3 O00 4O 17

4 0136 -077 0000 0020 - 1.:. 00030 " 3 74

0300 -00 30 05 .007
S 3I .020 - 042 0000 0104 - .023 .0000 0 3 3

32 .0000 O 24 .0000 0 11 0000 005 82
32 *.0120 ' 521 00 .022 • 2100 .0000 .11 73
34 283014 242 0000 2880 0 2252 0000 2671 34 -..
0 :.02061 0 23 0000 * 034S "8442 0000 0:2: 00i¢

1 0 2. .2100 .0000 42 1 " 132 1oo. . . . . . . . . . .

.2 :0007 2 4 0000 2000 .2402 0 000 :4023 s

rr1U .OUI~rLMS - 0 I343 000LA18 "033T000IC5 |

72 .08 41 .00 1 .0330 0000 741 8
3 002 1 1 0 0000 0 S3 6 000 0 11 12:2

84 2480 221 002010 0213 0000 3878 ;

BAR ELEMENTS- -INTERNAL MEMBER FORCES

ELEMENT NO. AXIAL FORCE,

INCR6M3NTAL VALUES ,'

*~..........................................................................
: - o032.

4 3 0402 0 0
6 - 00.25

I .10 30

:0 000 21 00 .0.0 20300 :2 9
.. . . ..1 03 64O3 l - ....... ....... .. ..... 0 0:

TOTAL VALUES
2 *. 8002

0:: .0227;7200

-66 .'66 I4 .2 666 .... Ii ; b o '~

3 3717

E T 720

4083
10 .0201
II 0203

..

**.

1 ... .. . ... 4

190

11 "0"01,- ,?,''."- . , . .""-. . "-;...-'-"- / . ,. . ' . " - ","-"- "' " ' ".+-€ ."- ;,'/ .- ' -.-. ; :



L' -. *1

FOUR NOOE SOLID ELEMENTS " MODULI ANC STRAINS [STRAINS IN PERCENT) 1-KA

ELI ELAS MOD SULK MOO SHEAR MOO POS EPS-X EPS-Y CAM-XY EPS-I EPS-3 GAMMAX ELE c-

1 40 4 22 4 2 0 o 00 006 001 00 003 003 1
2 :03.: 3' ;164 - 001 00) 0:1 00: .0 0:1 23 523.0 327 6 226 1 .111 022 022 Oil 034 03 .0 3

4 6 17.2 .2 414 1 524 • 23 2.224 2 049 - 4 2 sIt 4
£ ? 173 2 414 636 S03 1 £10 3 874 -2 62s 6 510 5 1
Sh !1 .'4i' 16- . -.*'o210 ... . 6 ............

18£ 2 463 -1.201 3 230 2.123 2.721 -1.34 .272 -
8 8 17 0 2 .494 70 I 828 6 60 1.914 - 037 2.711 £
1 472 3 244 2 194 2 214 002 120 3 002 120 002 11I 6

I5- 2 362 too .237 - 010 .I3 020 13 - 01D 204 to
I1 476.1 272 1 72 I 7 243 0 00: 201 - 04) 212 - 012 22S II
12 512.6 265.2 211 .210 01 .10 -. 048 112 00 102 !203 111 4 308 6 230 1 17 012 001 001 23 006 008 13
14 2" ±'&.o. 222 4 168 -'" -'1 0 o... o oo - 004 '" "
I 1 7 12 1 6 478 726 - 580 1 683 I 202 1.337 2.540 sI
16 7.2 1 7 2 424 2 266 -I 280 2 :20 2.7a4 -1.778 4162 16
17 t a 11 0 4 485 1 t79 442 2 112 2 ,44 -1 023 3 667 17

, .474 -2 -140 4.178 18
16 17 2 .4E4 -1 87 3.SS 4 12 4 21 -2.132 6. 31 Iq
20 7 1a 2 2 .14 - 4 568 4 212 2 s$I 4 527 - 42 270 20
21 1 1 I 2 414 - 170 2 781 1 578 2 640 -I 121 4 08 21
it 411" 1 2462 "1 12 14 0o4 _,6, 02,4 o6 -0It I4 _ 2.............................
23 406.5 307 7 lag 0 .232 - 001 238 - 10: 2:0 - 0;; 266 23
24 460 0 212.4 112 I III 021 114 " 054 ,124 022 102 24
21 112 I 218 2 112 2 141 012 - 007 071 O6 - 024 013 21 -_ _

21 .0 411 324 - 352 1 276 701 ".72: 1441 " F
27 .0 I 0 411 1.032 -I 001 118 1.07• - 012 2.127 27

25 2 2 13.6 .a 472 810 - 50R " 601 157 -. 842 I.629 28
21 . 7. 1 480 128 5N1 S- 55 I 07 317 660 21
o .......... .... 44 " " I I o ... .. .... . .. .. ...... .

2 1 6I 2 474 " 786 2 8.6 3 36 3 721 "1 21 1 21 31
22 .6 11.5 2 464 -I 11 2.031 -4 184 4 06£ -2 137 6 116 2

33 7 17 7 2 484 - 220 4 782 "l 576 4 122 -1 470 1 403 33
34 ! 17 2 2 .48 ; - 170 2 $J1 * 311 3.627 " I 2.818 4

31 281.7 256 2 1 13 2 .271 - 0 76 -1 0I 42 -. 1 1 35
36 344 8 217.0 148.1 156 007 083 " 004 052 OC7 .076 36
3 14 2 155 8.314 184 . 080 W 86l 425 - 304 733 37
". k _. .. .-f6 ....... . 6- .- f " "0' '. .... ... ......... .. ... . .... ............ ........

38 471.9 481.0 18) I .302 " 460 1.7!3 1 541 4.371 -2 046 42 36 -7','
40 1 1.4 421.7 11 3 41s 747 34 2 1 2 014 4.071 - 118 5 021 40
41 173 8 41£ 6 60 £ 427 l 686 4 4S5 310 4 41 N 6o 1 11 41
42 -- lir 442.7 l32.! 36 " 617 3 1:2 035 2 842 • 617 4.448 42
43 442 6 454.1 166 7 .316 -146 2 266 *2 878 2 741 -I118l 4.558 43 '
44 8010 726 6 212 2 261 288 I 751 -2 114 2 32 - 281 2.801 44 I-."

46 1204 6 754 7 573 I) - 021 08 01$ 061 " 021 067 41. . . . . .. 2 4. A . 2 ;- 2 " '7 4 6 "3 . . .2 ' .04
4 7 1 4 .0 0 4 1 " 0 0 2 0 4 3 4 .S4 " 0 2 3 1 4 7

46 215.1 427 I 115 5 .388 - 017 062 105 275 -. 222 511 4849 I 40 a 0 465 -154 084 122 421 -1 3247 41 2.0
,0!I 4 7 2 .411 * 122 112 11 . 14 ".125 I Oil O 0

6I 416.8 6)2 7 221 7 .220 - 224 2.816 062 2 816 - .225 3.04) Sl
82 626.2 114.1 2465 278 -i. 2 721 - 41 2 74 - 203 2 617 12
13 £02 7 582 7 286 2 16 - 071 072 046 0 o 074 10 12

44 . 6... 8t. 420 5 kg. 4 o26 - .014 066 .'062 - o46 102 54.. .. .45 266.6 44.) 148 4 .224 046 004 041 06 -. 004 062 7

46 310.1 464 6 165 0 267 .088 006 068 OS - .017 02: 2 2
17 1 4 0 0 415 . 602 044 172 262 - 310 601 17 - -
fa I15. 1 827 33106. .072 .223 2.78 664 2 155 ".260 3,01S 5.

56 2112.1 l016.2 1016.3 00 - 208 2 ;72 - 623 2 70 - 242 2 14: 57
S 403.7 4 7 177.3 08 -. 111 .074 060 .075 - II .20 3 60

81 I 4 0 0 .461 047 - 035 183 .101 -. 0I1 .20 1

42 21.0 124 0 415 2 04 4 2047 o .004 074 64
3 464 2 468.4 172 4 310 076 0 6 S20 02 076 .176 62

1;1:1 42.1 7 0. .072 2 2 20 '. :. 2 4 14 91 2i TO$ - ; 0 3.0; :4

I 2 4 0 .0 41. -2 003 I 217 -5 2 32 254 -22.660 54.274 66
87 1 4 0 0 465 4326 -2 250 "8 161 20 672 -IS 815 21 571 87
24 ,,4F :rr,. .1,. 6 3,2 007 - 007 03: o 007 0 ,,

86 283 4 4:. 124 8 081 - 074 08 @66 - 081 2 84 61
70 I 4 0 0 496 2 287 6 32 0 -1 706 12.$40 -4 225 17 168 70
71 1 40 0 466 -4 481 1541 -2626 11 :77 -4 :60 2421 71

I 4.0 ...... .. 4i'-s 461IS i 8 4 6 "'! l0 -i 466 25i o~l fl..............................1
73 I 4 0 0 46 6 274 -4 888 1 07 .S -14 .22 14 114 73
74 I 4 0 0 416 .072 " 026 -3 861 662 "1.1iS 3.8 8 74

71 127 1 417 4 206 3 278 000 027 167 086 - 071 189 71
74 44 114 T 7 212 - its 207 - I0 235 - .47 361 7
77 1 4.0 0 465 - 258 3 537 1 .48 212 . 7 021 IS 21 77
75 1 4.0 0 .485 1 457 1 84 3 112 7 77 :3 224 II 102 78

FOUR 4006 511110 CLENTS - ST16S511

ELE S)G-X SZG-V TAUIXY S10.I 51G-3 TAU-MAX THETA SIGI/SIC3 LEVEL CLI

I .265 118 001 El8 261 127 282 1.1•1 082 IB2 23 . 481 . 040 . 487 227 130 8 818 2 III 056 2it . 4 218 164 4" t 2 1 "120 of .""..... ... .

4 278 148 004 54 270 08 1. 1 1 486 I 723 4
7 52) 61 012 562 .320 31l 4 248 1 47 I of& 0

6 470 662 012 664 466 067 2 518 I 414 I1 41 6 ___________________
7 526 7244 7.1 S2S 100 0 so1 3 250 1 18 7
7 47 128 " 002 128 347 01 A. I 148 I 806

332 168 - 006 188 223 327 - 782 2 12 155 I
10 367 1 378 027 1 380 s 4 412 2 134 3 44 278 10

"'I. ... " ' 460 ""- 186... 1" 4 " 2 ... 1... "ki! 2 466 255 "*i"
12 360 840 - 102 188 372 262 -10 I 1 2 1 76 18 12

13 206 .307 .03 207 201 0S1 I 622 I 416 025 12
14 067 221 Oi1 244 084 062 20 12 2 42 077 14
IS 07 I a 000 40 6 07 037 2 70 2,01i 788 IS

16 280 288 026 313 211 026 4) 044 226 177 II
17 240 4 2 O1l 424 231 042 7 30 021 44 7
I4 37S 476 007 47 271 052 3 706 280 I 047 1

14 1 416 004 6)6 287 056 4"444 IG 165 I I It

20 I11 626 006 626 $1I 018 3 Ilt 228 I 1•4 20
21 361 468 002 467 216 0:2 I 748 214 I 080 2)
22 271 1 '30 017 $ 622 273 07 2 250 4 104 332 32
23 S21 I 250 " 142 I 24 218 464 "T0 727 4oo 30 23
24 328 633 " 112 72 256 214 4 758 2 448 133 24
20 252 087 123 218 023 148 21 73 14 11 123 2S
28 00) 00) 000 001 001 000 8 238 I 166 004 24

28 02 026 - 027 062 Ol 028 16 476 322 757 2812

21 161 241 " 001 241 15S 040 " 564 I 481 805 21
2. .. 06 003 307 207 00 -4 840 1 482 S8 30
31 24 354 - 331 ' 51 -9 Ol -0 087 I 40 I 022 1

32 227 326 " O14 321 224 012 10 220 I 464 I 048 2
23 460 868 " 003 118 48 018 -2 082 223 1 080 33
24 434 58S 4 002 81 464 047 -1 055 I 372 S47 24
8 "- 162 1 4 2. '14 I 11 46 004 -2 3704 0 2 2 1 4S IS

2 i 0 T 14 023 070 ,2o -6 468 4 726 108 36
27 $1 106 - 17 636 5 26 -72 92 12 567 4 207 2 7
28 212 121 040 275 067 086 68 617 2 821 680 21
22 31 27 21 173-- 21 24 I2 SI 3 4 412 22

C40 - 084 3 - 00 282 - 064 10 S 841 -3 023 -I 000 40
41 41; 244 017 244 • 616 322 -I 4716 - 53 1 000 41
42 44 424 027 468 - 105 481 II 808 " 121 "0 000 42

S-. . . - % -- - -% % ,. ,. -., . ,- ." . , -o - - - - - ---.• , . , . . .* ' .' ... '----.. .- -322 -,. 2



43 -. 051 2 070 - 636 1.33? - 333 .849 -24.219 -4.017 -I 000 43
44 .21S 1 130 126 147 its 475 7.704 S.603 1 74S 44

4S -. 123 .42* O6 437 * 143 250 6.719 -3.018 -1 000 4S
46 002 .060 !33 .074 - 00 045 23:.20 -4.1l3 -1 .100 46
217 '02 227 :43 .27 021 143 42.476 -5 £64 1 ('00 47
48 113 408 2 60 " 06$ 341 32 571 6 £01 " 000 43
4 9 37 1 3I I -i l l 4 ; . :1 2 " 2 7 1 2 -. 4 . 0 0 0 4 1 0
2O 02t 337 -. 07. 361 001 73 -12 114 42.220 24 1210S

S *. 1) 10 *367 1 221 16: 703 -t18.667 * .61)4 *1 0 0 S1

02: " 2 ;;?S O4 79 2S 4) 2 $Set "3 771 1 000O S2
tk ... .. , !1b,. " " i . ... ._ t . ... " " " S . . . S " "" ) 2 " " " ~ ;. . | O " S . . . . . .. . . .

1 . 24 4W :*i
14 176 .071 17 247 001 224 17 461 -24."1 2".O000 14
11 426 .200 2 47S 242 .I67 16. 0. 3.30 ;& :S 1k
56 726 241 247 £32 144 344 47 033 S 765 771 1

227 - 131 .312 o22 z 44 :32.134 12 3;3 4 447 7?
13 922 193 - 361 041 .113 1 034 -1 066 "1 072 -2 000 1

1) ".3) £20 1,0 .34 -2.344 1 331 4.0:3 -. 412 0OO 59

00 " "0 222 ,41 242 . 412 310 9 540 S26 1 000 6o
1 6;o ..... .2 ' 04 " 04 .... -OO .. .10 , ' ..0.0.... ....

62 274 20 021 323 .01 .16 62 0;1 3.43 317 62
13 .A41 - 2 266 .$1 - 233 .310 6£ 464 "2.341 "2 000 13
£4 477 512 - 062 403 42! 031 -32 712 1 421 Ise6 4

GO :0 " 712 6 723 --- -1-- 06 :02.:74 I 2667 061 65
6l 133 15 - 01 519 134 032 -24 626 2 .041 66
67 296 21 ".07 266 1 060 -4.22 1 1 S42 202 :1
66 OIl 01S 002 011 0:4 002 76 639 1 046 017 64

.. ."...- 1 ....-24.. " " . . .. 2 000 " .... .........
70 452 417 " 031 4 .41S 031 42.743 2 23: 070 70
71 67 7733 7 012 731 67S 031 -22 740 2 062 034 721
72 373 407 007 406 371 O1l 11 S42 2 102 033 72
73 .225 .215 007 270 .224 023 6 760 2 205 076 73
74 010 .01 .002 01 020 004 3 630 1 1 32! 74

71 090 .221 344 04 - 216 .360 31 701 -2.17 -2 000 71
76.- 236 It0 I 340 2 061 l 233 66 -6 143 4 662 -I 000 76

.....i" 064 . oi .. 
0... . " 0 4

73 204 21 004 217 203 007 2S.ss 2.061 026 76

'N. .. ...........

I o~

... .. .. .. ......

*............ .. . ..... .. . .. ....

"o /

* o



PROGRAM SSTIPN

. ..... . . . .. . . . ... .. . . . .. .. . .. .

... .... . ... ... ... .. .. .... . . . . . ... .. ... .. .. ... .. . . . .. ... .. .

.... .. .... ... . .. .. .. . . ... ... .... . . ...

SSTIPN- I LAYTER OF GEOTEXTILE. P-2000 PPI. 9-11%. T.0

TOTAL NU r OFNOE .S
NUMBE O AR ELEMENg:TS

NUMBE OF0FF BAR MATERIALS ----

NUMBER Of S1F EAM MTEAS .....

NUMBAR OF 7OOAL INXZ ....... 0 _
NUMBE a F ITRACE ELEMENTS ...... 0

NO OF NTFA EL IN PREtbU ATk 0....... ........ .......

NA ME OF ITERFACE MATERIALS ..... 0

TOTAL NUMBE OF SO L ELMNS . 74
UMBER Of 01FF, SO1L MATERIALS. . .3

NUMBER OF1 I.LNODS I FOUNDATION.... 12
N UMBER OF PREEXISTING ELEMENTS. ..-- 0

NUMBER OF PREEISTIN NO-ES. . . .

NUMBER oF LOAO CASES .. ... .. I-11-

CALING FACTOR... .. I--- 00000

ATMOSPHERIC PRESSURE I- 06500

UNIT.WEIQHT Of WATER OP0120 .

I HeA~MNt Nb.. N........... N

INCREMENT NO 2 PUT ON LAYER NO 2

INRMN~O 3 PUT ON LAVER NO 3

INCREMENT Y.D 4 PUT ON LAYER NO 4

lICAtMeNt No 4 Oit ON LAVVA NO t . ,..

INCREMENT NO I PUT ON LAYER NO

INCREMENT NO 7 APPLY LOAD CASE i

A..



NODAL POINT INPUT DATA

NODE NODAL POINT COORODNATES I.C. CODE
NUMBER x ARD Y -R. X Y ZZ

1 000 000 I !
a 0.00 .000 1 1 1
2 200 ODDDO I 1 I

4 3000 000 I I I5 2 1000 OD0 1

O1 I I
7 4.000 000 1 I I
a000 000
12 a.000 000 I 1

1 1000 0001

II 10.000 O 0 0 0

II 000 ~ 0000 0 0

12 42.0000 000 1 113 42 000 4.000 1 .... .. 4 . .... ..... Do o . .." - 'oo6 .. . . . . 0o "1 .......... ........ .. . . . .. . . . . . . . . . . ... . ... . . . . .. . ..

is 10 000 4 000 0 0 0
1 00 000 0 0 0
s 20 00 4 .00 0 0 0
12 30 000 4 000 0 0 0
24 4.O0 4 000 0 0 0

21 08 000 4 000 0 0 0

20 O000 4 000 0 0 0
21 S4 A 000 0 0

.. ... if '" D'o o -" .od ' 0 .. . .. . . .. .

7 .000 70

23 o 000 47000 0 0 0
24 74. 000 7.000 0 0 0
22 82 .000 4 00 0 0 0
22 t0 ODDl 4.000 1 0 0I
27 6000 7 000 1 0 026 10 000 7.D000 0

'2 0 74000 7 POo . 0 0 0..... o . ... 'boo .... . 06 o .. ....
31 36 DD 7 000 0 0 0
32 42.000 7 000 0 0 0
33 0 000 7 000 0 0 0
34 24.000 1.00 0 0 0
3 26.000 7 00 0 0 0

34 4000 7 000 0 0 0
37 74 0 .7. ... 0 .. ..

o o bo 0 .. ... 6 .................................3B 90.000 7 000 I 0 1

4 0 40 10.000 0 0 0
41 10 00 10 000 0 0 0

42 20 000 10 000 0 0 0
3 0. 000 10 OOO 0 0

44 31.000 10 000 0 0 0
4 4200 10 000 0 0
At ...... 46 o " 00 060 . . 6 " "6 ......0.........0

47 4 000 10. 00 0 0 0

16 so.000 1I 00000 0 0

4 1t 000 10 00 0 0 0

:0 74 000 10 000 0 0 0
Il 72.00 10.000 0 0 0
2 O. 000 110100 1 0 0
WI .000 II* 100 I 0 I
S2 60 000 11 So 0 0 0
so 64.000 11 SDo 0 0 0
7 $1 6000 11 So 0 0 0
66 66.000 11.00 0 0 0
S 74 000 10.000 0 0 0

O 2 0O 11aO
:1 0OOO 11 Soo 1 0 1

2 2.000 13.000 0 0 0
63 $0 000 13 000 0 0 0
70 4.000 13000 0 0 0

1 0 000 1 03 0 0 0 0 0
72 1.O00 14.000 0 0 0
67 4 000 13 000 0 0 0

1 42.000 13.000 0 0 0
76 62 000 13 000 

070 46.000 14 000 I 0

76 5000 11 000 0 0 0

71 6O.000 11000 0 0 0... 94" " .600 "1: do . . .... o . .... 6 . . . . . .. . . . . . . . . . . ............. ... .... .. . ..... .. . .. . . ... .. ...... .

73 04O0 1.D 0 0

74 4 .000 114000 0 0 0
72 74 000 14 000 0 0 0
71 2000 14 000 0 0 0
7 1O.000 10 000 0 0 0

87 46000 1610000 0 0

79 S 4 000 16 000 0 0 0
6 62 0 boo""6 00 0. 0 0

I 1 1.000 IS 00 0 0 0

12 66 00 s1 0000 0

12 74 000 17 000 0 0 064 42 000 IS 000 0 0 0

:4 :0 100 1tS.O0 1 0 T-

S: 54 000 1ooO 0 0 •

6O 60000 to 000 I 0 I
97 6: 000 Is 000 0 O 0

'2 4 000 is 0006 0 0r 0 .... .

23 7000 is O0O 0 0 0

94 12 000 17 000 0 0 0
6 $ .. so 000 1 7 000 1.. ... 0 1 .. .... ....... ...

. " .". .. . ,. ' . .. , ... . . •. • . ._ • .' , '. " ' . ', " ' .. ,. ' ., % ' " . . . ".•% ,. ,..



STRUCTURAL ELEMENTS .LINEAR ELASTIC

OAR ELEMENTS .......

MATERIAL NUMBER E AREA WEIGHT/LENGTH

. .......... o .................... .. oo ........... ............

ELMT CONNECTED NODES MAIL
ND 1 J1 ND

1 43 44 I

3 41 41
4 46 47

S 47 41 1

1 46 47 46 10 1

a s0 III I6 4S 12 I

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS BULK MODULUS STRENGTH PARAMETERS
M4AtL UNIt IVY ddNtANY tx~bkkNf - Att 16 dNitAWY -dx#6kaV............i -- 60-mI kb'

I 0660 6000.00 .100 .10 1100,00 .6O 00 3S.00 00 .so
2 0630 40 00 300 600 20 00 200 OS 00 00 10
3 .0600 1000 O0 400 700 So0 00 So0 .so 40 00 00 SO

----- ..... ..... . .. .. . ..........

ELET CONNECTED NODES MATL ELEMENT CENTER COORDINATES
ND I 1 K L NO -. ND YDRD

I I 2 I 14 3 1000 2.000
2 2 3 l II 3 11 000 2 000

4 17 1 3 21 000 2 000
. T...... . ... )1 .. .... 660 ......................... ..........

I 11 Is 2 31.000 2 000
20 Is 2 46.000 2 000
21 20 2 12 000 2 000

F 7 - 22 21 2 11.000 2.000

B 6 10 23 22 3 62.000 2.000
10 10 ;o 24 23 3 70.000 2.000
II I1 12 21 24 3 76 000 2 000
I. 1! 4 " . .o66 1 oob

13 14 Is 2A 27 3 s.000 1.1o
14 I lI 26 26 3 11 000 100
I1 1 17 30 21 2 21 000 1 100
I 17 I1 31 30 2 33.000 1 100
IT IA I 32 21 2 31000 6 100

I I 20 33 32 2 46.000 1.00

II 30 21 34 33 2 12 000 S.SO0

20 21 22 36 24 2 66.000 1.00
21 22 23 31 31 2 62,000 1 100
22 23 24 37 36 3 70.000 1110
23 24 26 36 37 3 7..000 s 100
24 21 21 36 36 3 66 000 S 100
21 27 2. 41 40 2 1 00 a So0
21 g 4 41 2 15.000 o100
27 26 30 43 42 2 2S.000 6.100
26 30 31 44 43 2 33.000 :.S00
26 31 32 4 44 2 3 000 So0

t 'i ..... XV I .... 0o6 .. . 4 66 ... ..--.,....
31 33 34 47 46 2 D2.000 1.100
32 34 31 4 47 2 16.000 100
32 31 26 46 46 2 62 000 a So0
34 36 37 10 46 2 7O.000 6.500

31 27 26 Il 10 3 76 000 6 100
31 36 39 12 11 3 11.000 1.100
37 43 44 13 1. 1 34 S0 10 710... V . 1.... ........ oo...... . . ..o.

36 41 4. S34 I 4l.00 10 7S
40 46 47 S 1 I 12 000 10.710
41 47 46 67 S1 I 16 000 10 7s0
42 46 43 1 17 1 ;2 000 10 70
43 410 16 1 I 70.000 10 710
44 0 II 60 16 I 76.000 10 710
4. II 12 61 60 1 a 000 10 710
AV -11" "" ... i. .... l .. .... 6. ..o " '.

47 14 66 63 62 46 000 12.2S0
46 11 1 4 63 12 000 12 210
43 S 17 1 64 1 16 000 12 210
10 -7 16 66 1 6 2.000 2 250
II 16 16 67 66 1 70 000 12 210
12 S6 60 66 67 1 76 000 12.210
13 60 NI 66 .. I 6a 000 12 210

t4 ' ". -........ 10 "1 41:060 ... 6...b .
16 63 64 72 7I I 12 000 13.S00
66 64 .1 73 72 I 61.000 13.S00
17 66 66 74 73 I 12 000 13 S00
51 66 67 71 76 r 70 000 13 100
66 67 66 76 71 I 76 000 13 So0
I0 66 61 77 76 I 66.000 12 100

61 7O 71 76 76 I 41 000 1 S00
it I " I 1 12 006 . "4t'00
63 72 73 60 76 I 16 000 1 100
64 73 74 61 60 I 12 000 14 S0
61 74 76 62 1 I 70 000 14 S0
66 73 76 63 62 7:3000 14 SO0
67 72 77 64 63 I 66.000 14 1O0

6S 76 71 61 66 I 13 000 IS s0
66 71 60 66 AS I 16 000 Is So0
16 6.i f.. " ". d I "l.o66 .. 1 100 ..

71 .1 62 as 67 I 70 000 Is 100
72 62 63 66 66 i 76 DUO 11.100
73 &1 64 0 I 66 000 S 1O0

II6 II II I 17 000 ii O0

71 as 67 12 I I 62 000 is 100
70 67 66 33 62 1 70 000 16 100
77 66 66 34 63 7 7 000 SI 100
IA 60 ,_'' 9 16A'odd It 66

CONSTRUCTION LAYER INFORMATION

;'?-'.")"-?.";-'.-/.; ; ."'".":- .-• " . . -":"," --- -"--"-" ""- ""-- ""-



•

.................................................................................................. .................. ...................................... ..................................................... °...............................................................

, vN

SSTIPN' I LAYER OF GEOTEXTILE. P-2000 PPI. 1.1%. T.O

• LOAD CASE ............................... I

LA ..................................... I

LARGEST ELK NO IN imIS INCREMENT 79

LARGEST 9 P NO IN THIS INCREMENT IBs

TOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK ...... 6S

NUMBER OF BLOCKS ...................... I

NUM d ...m A d .. . . -........

NUMBER OF PRESSURE CARO............. 0

.~~~~. . ... .. ..

*. . ... ..... . . .. . . . .. . . . .. ...

%



NODAL POINT FORCES fWEIGHTS OF ADDEO ELENENTS)

NP X-FORCE Y-FORCE

1 0. 0
2 0 00.

42 . 0
0 0. 0.

NO 0* *" *6. .. .. 0 * .... ...... . . .. . ... . . . .... . . .. . .. . .. ... .

a 0. 0

180 0
10 0 0

20. 012 0. 0
13 0 0 .
140 0

61 0. 0

Is 0 0
is 0 0
20 0. 0
21 0 0
22 0 0
I" ." ............... 0 .... . . .. .. . .. . .. . .... ...... . . ............. . . .. ................

24 0 0
2. 0 0
27 0 0

0
28 0.- 0
28 0 0.0 ? ................. .... ............. .... .. ..... ... ............. ....... ....... ...... .. .... .... ... .. .. ...... .... . ............ . . . . . .. ... .. .,,- -

00 0
32 0O. 0
22 0. 0

26 0 0
37 0 0
37 0 0
At d'' 6 ..... . .. o ... .. ..... .. . ........ ....... .................. . ....... ..... ........ .. ... .. . ... .. . . ..... . .. .... .. ..... ........ . .... . ..... . . ... . .. ..... ..... ... ....... ........ .... ..

4 0 O. 0
41 0 0

46 0 044 0 0

4 0 0
a0 0

82 0 0
4 0 0

840 0 0
0

1 0 0

3 0 
004 0 0" ,s "O'. .. . . ... o° . . ...... ........ ..... . . .......... ...... . . . . ... . . . .. . .. . . ... . . . . . . ... .. ,

so 0 0

60. 0
67 0 0

681 0 0

68 0 0
700., 0
71 0 0

740 . 0

00

780 0
:7 0 0
7 0 0

7S 0 0

80 0 0

82 0 0

8 20 0

84 0 0

7 S . 0

880 0

780 0
87 0 0.

00
: 1 0 .. .. . 0.. .. . .. . . .. . . . . . . . . . .. .... .. .. .... ......... .. ... . .. . . .. . . .. . .

88 0 0

LI0... . . . .. . . . .

00 0

1 0 0

12 0 "4 SO
:3 0 ;4.50O

84 0 *2 0
680 0

, "% "...... ,% ... . - ". -. > "." . . o. , . .....-. ... ... .' .. / .. "..* - - ' ' * " ' ' ' ' ......
"

. .. ......... .



LOAD CASE I ITERATION, 2

0 NP OELTA-X DELTA-Y OELTA-Z2 X-DISP Y-OISP Z2*ROTAT TOTAL NP

1 .0000 .0000 .0000 .0000 0000 0000 .00002 .0000 .0000 .0000 .0000 0000 0000 0000 22 .0000 .0800 .0000 .0000 0000 0000 00004 0000 0000 0000 0000 0000 0000 0000 4
. 6 o 6 o o o " .0 0 6 . . 6 6 c o . oo o .o c a I1 .0000 .0000 .0000 .0000 .0000 .0000 .0000 7 0000 .0000 0000 .0000 0000 0000 0000 7
0000 0000 0000 0000 0000 0000 0000 | .0000 ' 0000 0000 0000 0000 0000 000010 0000 .0000 .0000 .0000 0000 .0000 .0000 ID

II .0000 .0000 .0000 .0000 0000 .0000 .0000 1112 0000 0000 00 00 0000 0000 .0000 12i '0o .6ooo .'600o :0666 .... 00 oa cc14 *Goo 0000 . 0000 .00000...................0000 000 0000 0000 0003 1:
16 .0000 0000 .0000 -. 0001 0000 0009 .0001 1$
1I 0000 0000 0000 " 0002 " 0005 0000 0006 IS

:7 .0-.0003 a cc a 1

.7*00 0001 0000 " 0045 0020 ,0000 .0041 IT 
*

1I ".0133 .0066 0000 -.lbO 0241 .0000 .1540 14 
1IS *.0241 .0021 .0000 ".2771 " 0443 .0000 .2857 11 I;

20 001 OO40 0000 1412 " 1237 0000 2096 20
141 .... ... :6tik .. 1...:'b .... ..... q'opo ...... .'ol 1411 :" Y...... :boo .... I , . .... ....... .... ............. ...........
22 .000 -. 00.4 .0000 0003 003 .0000 .003 2223 -.Data 0011 .0000 *.0004 00.1 0000 0041 22
24 0006 * 0046 0000 0011 . 010g 0000 0110 24

2 0021 ;.0020 .0000 .0020 0053 0000 00 24
26 .0000 .0006 .0000 0000 -. 0021 .0000 .0024 2527 .0800 .0000 .0000 .0000 0001 .0000 0001 2724 0000 0000 0000 0000 - 0001 0000 0002 246 6 .. .66 ...... oo66.* .6o . o866 . 600o ....... oo " . . .3o -.o112 .0o26 .o00 -.1563 0SI 0000 4 301 .011 0127 .0000 -. 2466 O71 0000 .2547 3122 0 02118 00 o00 * 2234 " I1I 0000 36 2233 " 0452 - 0110 .0000 a.2476 " 2411 .0000 2752 3334 : 0770 -. 01 0000 ".22 o 2373 -. 0744 " 031 0000 -. 1:2S - 1774 0000 2:4 3.34 * 0007 . 0044 0000 0014 0130 0000 0131 26" it .. " .. : . odi ......... oo*... . .o o. oi II25 0023 0037 OO0 .0014 " 0103 0000 0c04 3531 .0000 0011 .0000 .0000 " 0043 0000 0042 35V40 0000 0000 0000 0000 0001 0000 O001 40

oooo 000o oooo oo1 . 0002 0000 .0002 ca 4

42 * 00 3 .0033 .0000 0476 0224 0000 0714 4243 *.0210 .006 .0000 1744 0770 0000 150: 43
44 0 0217 013 0000 1737 -o46f 0000 la1 444.: 1 .. ........: .... : ............ 6ooo 111044 -. 0223 .0121 OO0 -. 1408 -. 3264 .0o0 356 4647 -. 0221 :.0157 .0000 *.1114 .3l4' .0000 .3341 4744 0224 *0374 0000 " 0142 - 2424 0000 311 44
4I 001 -. 0426 .0000 0423 ".2157 .0000 214 45So - .0004 * 022 0000 -. 0071 * 0440 0000 04 50-I .o00 .0021 .0000 -.002 2 0117 0000 0120 1o
2 0000 0024 0000 0000 * 0044 0000 008 .2

64 65oI .,6t. 00.0... ... .... ....0000
:4 :0221 0164S .o000 -610 -!.359 000 25o5
651 - .0214 - .0127 .o000 - .1741 - .2044 .0000 2524 45 

..*
46 - 0147 _ 0164 0000 - 121 214S 0000 3422 44S7 -. 0104 -. 0247 .0000 3.062 -.2447 .0000 2014 57as - 010 -. 0990 0000 ".0442 :.2468 0000 2514 III45 -. 0044 -. 0211 .0000 .0360 0171 .0000 .1042 1to -. 0027 .0822 .0000 * 006 * 0114 0000 0127 40

1 .0000 .0021 .0000 .0000 :.0067 0000 0047 : 162 -. 0220 .0111 .0000 %.O.ll ".0044 .0000 .0445 4243 .0211 .0O121 .0OO0 - 06s .3223 O000 .1447 4364 .0202 -.017S .0000 -. 0594 1 .0000 170S 64as ".OIS4 * 0412 0000 - OE6 * 146s 0000 150 so44 - 0204 " 047S 0000 - OS6 * 1747 0000 1&71 I67 -.o118 • 0220 0oo - ",, .;:: oooo ,0000 -- 6.44 -. 0074 -.0043 0000 ".0044 . .0000 0145 64o .0000 .0026 .0000 0000 * 0047 0000 .0047 57o 0 0171 .001 0000 023 03116 000 0627 70
or7 ... : 1il .... *'"i... .. ' 0 66 . . ' . .- o3 1 o 0 1 7 741 . 1 A ...... 60o. ...... 6b.od I 6 ...... ... .. ... .. ... ........72 0205 " 0140 .0000 ".0474 " 1100 0000 117 7273 0274 i 0271 0000 " 0664 * 1240 0000 1471 7274 027 " 014 0000 0561 " 174 0000 1671 4_75 * 0210 -*O22 0000 -. 0154 - 1365 0000 1414 71

74 ".0I00 -.0040 .0000 * 0111 * 0106 0000 0144 76
., a ooo :OX oooo oo oo ooo o , ,7g I o,, .o,2 oooo .+ .+. ooo *i,,s ,77 000 0021 .000 0000 Go04 00 004 774 . 1.1 -012S 0000 o 244 -. 04542 0000 0461 74Sb-..610 .066. ooo ..... . ...........10 o 0213 - 036 .0000 -. 0352 0110 0000 0576 40 

.°SI 0217 * 0114 0000 -.037 " 13S9 0000 1407 at42 2472 • 2646 0000 2375 * 3%0 0000 4240 4243 .6741 ' 006 0000 7727 - 0860 0000 47:0 244 .0000 0444 .0000 .0000 015 0000 5 4a4 -.Oes ".0141 .0000 " 0202 * 8210 0000 0421 46 
t-.+s o17o - 0342 0 232 07 0000 0622 46.06 oooo * 220 111 ooo o122 2 146 * 007S " 473 .0000 * 0120 -. 1294 0000 $255 A44 sf24 - I1 o 0000 1124 " 1143 0000 5246 4510 0000 2276 0000 0000 2253 0000 221 10

11 .O2't6 " 0224 .0000 .OII5 * 0224 0000 0257 11I*

42 0111 ,2602 0000 0111 - 2402 0000 2604 4213 . 4 462 o00 a 0 . ,46 0000 476,,2-c-4 a54 2421 " 2414 0000 2421 " 2414 0000 3113 2 4"$...6 6 6 . 2. 0..5 
00-0.. 

..
00oo 

6 ......... 6o. ....... ca 3411 oooo.". 

....
STRUCTURAL ELEMENTS LINEAR ELASTIC

4AR ELEMENTS- INTERNAL MEMOER FORCES 
4

zLEMENT N0 AXIAL FORCE 

%
INCREMENTAL VALUES 

%.......... 
.. 0242

I6o .... ........ ........
0076 

"'0177

4764 

'*S

| 0237
YbY 

0ALU...02

2 342
3 71.11

I ,~ I 2 7 6 4 
.

1I 2722a7E I

0611

' + " + " .. . :. . ... . .. .. +- . .+ - * . '*4*-.+ . + . . . . - .- - . . - .... .. -- *. .- . . . " .-



.. ............ ..........

2 0834 b

*) *

FOUR NOOE SOLID ELEMENTS MODULI AND STRAINS ISTRAINS IN PERCENT)

ELE ELAS MOD BULK MOD SHEAR NOD P0l PS-X EPSY CAM-XY SPS- EPS-3 GAMMAX ELI

I S24 7 321 3 227 1 155 001 000 00 001 - 003 002 3
2 21,7 3 21 1 22 .8 ;:t 1 001 007 .007 :.001 -. 001 '0
2 $41.0 224.1 224.1 ISA .O21 - 01s .046 .022 -. 023 .063 3

33 7.1 2 14 3.S14 417 2.172 2 02S -. 921 2 goo
• 6 17 2 2 44 718 436 5 71. 2 " 38 -2 764 £ 722 5

. . . . . . . .. .I&6..... ~ ~ ~ f.: *43..4 W g*f...... I I. *~44 . 4........................
7 .7 IS 4 .2 .432 -1.234 3 230 3.214 3.37 -1 761 7 7

.. 1$.1 .2 .494 -. 87 1.9:0 -. 812 I SII -.123 2.138
1 487.3 342 3 191 3 221 001 121 008 121 000 129 1

4771 2 6 .7. ; rr 227 " 0 313 026 200 - 0:0 211 :O
II 477 7 272 4 112 2 242 • 006 202 074 .204 • 012 221 I!
12 603.1 218 : 208 3 20 :012 0s8 -:.42 103 .0 096 3 2
13 424.0 253 2 192 4 121 000 003 - 001 002 000 002 3
11 .... 44 6. .... 66.4 '" d I "i biod" 0. ...... :o6 " d.od -..... 6 . I ............................................
15 I., 13 a 478 .407 - 621 2.207 3 403 -1.427 2 820 31
is 6,7 I 1 3.1 268 2.230 -1.290 3.084 2.8j1 :1.:42 4 732 34
17 1 a 11 0 • 6 42 1 1 221 4 016 2 616 *1 226 4 2 1 17
Is 6 37 T ,2 •4 -. 833 2.724 2.867 3.170 -3.721 5 305 I4

1 6 17?.1 2 434 1 433 2.624 1.21 4 604 -2 773 7 271 33
20 7 IS 2 .2 494 *1 73 4 442 2.642 4.821 -2 220 7 t6o 20
21 6 . 1 2 2 434 *! 149 2 007 3 374 3 220 -1 271 4 403 23.b 16. t I .... 4 . . '6 :4 . 244. 8 .t. " k ... .........
22 40.1 203 13640 230 -006 221 -035 244 -014 26* 23
24 430 8 213 7 :80 7 112 023 112 * 041 337 016 303 24
25 400 a 229 8 388 9 012 " 001 000 003 000 * 003 00 21
26 0 0 0 435 344 " 3313 :41 13 : 1 3 232 21
27 3.1 13 7 I 2 47 1 3 20 - 816 860 3 401 * 837 2 299 27
24 2 7 13 7 1 466 730 406 g o$3 914 S4 3 613 26
21 I...4 2 t4 44 SS 713 * 461 61 217 484 24

"' .... .. .... .. . .4 2'" ' .2 ' 4l "6.'* 174 4 "0...............
31 .6 16 8 .2 414 * 702 2 7.1 "4.643 4 003 - 141 • 3,0 33
22 .6 IS 4 2 414 -; 34: 2 076 :4 7:8 4 ;:1 -2.22; 373 32
33 7 17 2 414 -3 4 S4 1S 32 222 S 281 -I 8s 14 32S3 7 17 T Y 413 • 24i 3 46 " 131 3:.84 7 222 4 061 34
26 274,I 246 0 to I 2 1 - 026 411 * 073 414 " 028 122 21
36 249 2 217 I 31 6 112 a 0 014 032 034 * 00 13 36

Ii 7 5 4 0 49S 001 240 17 163 1 307 IS 617 96 '37 .
3.t. 4 IV 6 0 242 132 " 4 4* 4o2" 30 41 -I 4I4 20 042 2o a

39 I 4 0 0 495 .321 2 617 30 342 7 1 " 4 442 It 784 3
4 0 261.8 423 ; *;7 3 37 4 4 0 1 2 337 4 330 -3 17S • 104 40
41 203 S &22 1 7 3 431 " 642 2 772 054 3 772 " 842 4 437 41

a70 06 3" 3 378 " 01 371 :0 6 2 781 42
42 172 7 430 4 221 4 270 72 .2 241 -2 026 3 513 "3 228 S 044 43
44 721 . 642 4 283 251 241 3 ?1. "2 134 2 343 217 2 621 44
46 700,4 1a 4 2 273 3 212 " 012 040 044 0s& 0:6 340 4s

-1 b4 -** 4I '46 444 *o -'oi off 446 226 -220 446 44
4 7 4 0 0 416 00 02: 536 438 -27 436 47
45 216 3 421 3 .2 0 13 6 086 221 S 124 277 48
As 12 39: t 1^ I:. ::14 zo
:0 1 4 0 0 431 - 071 341 717 184 " 338 103 So
S3 S3 I 447 0 224 270 * 260 2 414 030 2 84 260 2 IS' II
62 601 6 413 • 14 4 210 * 238 2 764 * 361 2 771 224 2 002 12

218 2 258 0 013 074 100 01 ;9. 82
f2 I 4t 4 1 416 0.1 * 022 42 364 042 24 4

56 473 2 460 3 384 4 20O 034 031 085 070 020 05S S,
16 1 4 0 0 431 037 - 187 I 142 117 ;: 4 134 16
17 1 4 0 0 416 • 002 t oo I 423 462 7 I 428 67

3 64 3 77 6 073 • 242 2 7 :8 33 2 7'2 " 267 2 028 58
66 1280 S 733 8 424 2 306 • 21 2 43: 132 2 702 • 281 2 033 1

60 446 2 461 2 361 8 333 * 30 104 061 307 • 32 240 60$1 10 0 406 4 20 4 47S 043 " 031 484 266 21 473 11

.'. , .', .,.; '.%~~~~~~~- -- -- -- -- - ---."-...-',,.-."--.."-" .. ... ----.-,.. .* ,.**. * .- ... .*.- .-.-... .* .. ,. -, - ., .,'



42 ;:S. 42.:S. 3:4 0:7 : 0;1 -OS 40-04 :O: :2

82 430.8 413.0 162.2 .320 140 - 080 .014 .110 -. 0TI .221 63
14 258.1 429.8 3.0 312 007 .114 010 114 006 .10 4"

SI .1 4,0 .0 4 &6 -1 802 14.317 "12 331 16.45 -3 ISI 20.417 .1
86 .I 4.0 .0 489 -2 817 11.4:0 :41.686 33.481 *18 £27 53.218 68
,+ , 40 o 41 4 . ,48 .2 086 .8 1. *. ,1 1 02 67
I IRur0 1 .i7.9 S7.7 431 .021 .Of *.11R .s O.4 .160 68

63 377 3 441.S 140.3 .342 07 * 07: 100 .033 *.os .184 8-
70 : 4.0 .0 4 01 001 4.316 1.247 8 361 -. 041 4.411 7O
71 4 0 0 4 76 *1 768 20 138 II I70 22 107 -4 236 28 643 71... .. ... ......... ..... ......... W:o . ....... ... o' 9" .i "-t; 12 o.i .k Y I R - ' t l " . . ...... '

:o o 466 it oiI li t 1 11.: 11, 14 :k 6 *yr*a
72 . 4.0 0 .495 7 411 -3.811 S.043 7.312 - 312 12.304 73
74 .I 4.0 0 411 037 - 031 -3.442 1.221 -I.222 2.443 74

71 Sig 3 S40 6 347 0 17 - 003 0223 00 024 0 034 71
a::4. 416.8 212 1 273 *.01: 173 012 .173 - 268 71

77 1 4.0 0 4go -4T778 4 40 .7 110 7 £68 -6 13.483 77
78 I 4.0 .0 .416 4.847 * 433 6.842 8.410 - A .8 8.48$ 76

FOUR NODE SOLIC ELEMENTS - STRESSES

ELI SIG-X SIG-V TAU*Xv £IG'1 RIG*3 TAU-MAX THETA SIGI/SIG3 LEVEL ELM

I .242 .48 .003 .462 342 II; .814 ;.27o 07: 2

2 210 17 026 81. 241 124 3 314 206 088 2
I.... .......... : ............ '1b .. ...... .6 ............ 46 .......... 60 4 ........ ....... I ' .. I 1 A 0 4 . . .......... ... ... . . . ............

4 362 .122 004 .133 32 .ON1 2 411 2 476 1 721 4
3.7 148 024 147 ,31$ 030 4 40 1 484 2.408 1

8 462 61 013 816 461 017 3 283 2 421 1 844 0

? .520 .720 .007 .720 t20 .00 2.0R 1 31 2.003 7
-. 002 .24 .332 .08 - 460 2 174 .3.2 8

:40 2.033 .0; 2.034 340 247 .4so 3 042 206 S
40 423 2 43S 011 2 428 421 SO 3071 3 47 282 20

. ..... .. t. . . A & . k . . ....... .4.... . . ... .... . . . . .

22 362 48 - O68 802 348 277 :1 212 2.13O 283 2
13 221 27 " 003 27. 21 063 -1 2,2 2.008 012 13
14 282 213 028 291 213 014 1. 762 2 701 040 14

I1 .0s3 .170 .00 217 092 .040 6.$51 T 41 732 I1

18 .268 .2 .024 .282 .244 .024 44.731 $ 200 447 28
17 336 422 .022 .41S .234 .04; 8 488 1 243 21 27

%..361 468 OO 466 361 062 4 23 1 287 a 044 48
... . .............. 4 . . ... ..... .. . .. : O . " * . I 0 I .. . ...
20 1 1 2 003 .622 124 0o1 4.227 1.221 12.71 20
22 .388 .471 004 471 .168 .014 2 181 1.23 1 076 22

22 401 2 .14 078 2 61 404 807 3 184 4 004 337 22

23 328 2 221 - 118 t.242 .22 .471 "iTY74 2V4 .2:7 23

24 .273 812 -. 082 a689 216 207 -22.721 2 624 1 24
21 042 082 002 O1 042 021 1 820 2 187 .023 21

600b 004 003 . 003 .00 . 004.68 42"2 48 "1 000 26
66* .... ..... P61 t 4' ... *:- ............. 003....

28 074 .023 -. 027 .07 .0Is .021 -14.721 S.216 .707 28
2 1240 .223 000 223 140 042 207 : 13 .830 23
30 Is 299 - O0s 283 197 012 -s 27 17 2 020 30
31 .248 341 * 013 .341 .241 012 .;7 2s; 420 1 033 31
32 230 328 028 232 228 0 3 0 647 1.48: 2.08 32
23 1 .828 -. O8 6 127 .06 -3 231 2.221 I III 22 33
34 123 21, 00 . ,,. . 22 . 04,. ,21 . 284 11 34'3 91

. .. ........... 446 ....... I S I . . ..... ... ' 1 ... .... ...........................

36 013 .202 .020 .302 013 221 2.204 .7o 107 28
37 031 .74. - 031 .078 .003 .037 -37 S0 21 62 8.388 37

2 8 068 t23 046 Is: 044 017 28 217 2 372 219 9 38
3R 022 2.2 058 ---- 002 241 4.844 2:.087 48 21 31 ]R '-:

40 .038 348 063 311 -. 043 .202 -S1R "6 7 233 -2.000 40 - '
40 2a_

41 -. 238 .267 " .07 .287 *.2.6 .282 -1 r2 - 202 -1.000 41
42 -. 274 .422 .218 .122 -. 31S .414 20.414 -1.314 *1 000 42 4

42 -. 1I3 2 123 *.711 2.417 - 440 84 2 -24 .2 ; : -3.312 -. 000 43
44 122 1 073 .283 2 2 .071 .817 0.384 24,017 4.464 44-2
48 -. 142 421 .208 .441 262 .202 20.444 -2.7S2 -2.000 41
4o .010 028 .028 037 000 .020 23.618 82.722 30.378 48
47 087 2S4 '20 .241 ".004 221 27 262 -63.974 -1 000 47
48 024 .71 27S 126 * 227 62 28 720 .4 146 "1 000 48
44 " 0"1 104 ".234 271 " Is3 287 :26.4: -;.013 "t 000 43 1 'l
10 022 .A03 " 061 .320 .011 214 -20.130 27 i20 3.370 60
:1 120 2 21 -. 2$32 1.2807 Os .844 -7.128 218 297 1 472 81
12 • 247 768 07$ 772 • 212 522 4 241 -3043 -I 000 £2
S . .4 . . . . ..... 3 84 .2 ' t . 1i 666 " .. . . . . .... ...... . .

S4 103 .011 23 .202 .027 2 s 10.422 -7.371 *-.000 54

16 214 .223 217 .126 06 .227 13 440 4.403 2 733 81
S1 22 283 062 228 123 012 37 206 2 88 24 l-
17 072 .232 .044 .264 03 226 -23.321 7 427 2.21 17
18 "1 068 2.206 " 428 2.288 *1 268 I 278 T 661 1 021 -:.000 8-
$1 -2 868 •.87 261 .721 - : 6 11 2.201 .210 * 422 -2.000 .80 - 472 200 . 082 . 283 482 . 371 8 318 . " 160 "1 000 80 _.-

. 6.....6 . . " 4.7644 2. * ".i..oo" ....................................................

82 278 .107 053 .234 032 .2101 74.2:7 3 288 827 82
63 808 .020 242 471 031 .417 74.032 -22 Si . 000 63
4 407 872 * 062 883 432 128 -24 262 2 131 221 84
61 108 131 " .005 .140 .1RR 026 *93 • I7 082 022 81

68 133 .181 -* 020 .S3 144 .028 -21.374 1 014 .031 83
87 IRS .292 - 022 .293 237 .048 -7 112 7 47 282 87

SI4 11 " 077 231 017 034 -6 13 2 803 130 68N .l ... .... 21 b :4. ...... .R .. .......... f ' . .. .. tI 22 " 11 ..... t:2 12 '2 1 .... 1 | 6 -1'66o + ....... . ..... P P.+_

70 420 .441 * 024 463 236 037 -34 488 2 285 088 70
72 741 .771 00 776 740 01 3 670 2 047 018 71

72 20 403 007 401 368 018 0 764 2 0ss 037 72
72 232 217 003 .218 232 02 7 2;: 1 :22 042 73
74 008 027 002 027 008 004 7 232 2 747 281 74

78 o 211 224 032 228 • 023 12 7 214 -10 2 "1 000 71
76 .184 871 . 027 176 • 284 80 - 321 -6 228 -I 000 76

~~ 6 . o . . 61 . 54 . . . . '01. 2 04421
78 23S 208 2 208 Its 007 to 247 2 072 028 78

W.,-

*%

.---c



PROGRAM SSTIPN

... .. . .... ... .. . . .... .. ... . ... . .. . .. .... .. .. ... ... ... ...

.U.B. OF .AR ..LEM..ENTS........

NUMBAR NUMB:* A ATRIR.. .
NUMBER OF BAMLMNT
NUMBER OF 01FF. 13A MATIRIALS ----

NUMBER Of INKAC ELEMENTS .... 0

NUMSER OF OLMER IN OK DTON 3NUMBER OF NODESINL ,ONATO . . E

NUMBER ON F AN I E ! PREEXISTIN ELMERT. .

NUMBER OF PRXITIN NOES .... 0

NUMBER NT OFNU LOAD CAE. ..... 2 :::

CAIOFACTOR.....1 00000
CAL-I G - . .... ..

ATMOSPHERIC PRESSURE ... EO

OMPUTAIION SZQUENCE FORATTLO NRMNSC.

LNW(MVWf " - APOLY 'Lb~Ab dit

INCREMENT NO 2 PUT ON LAYER NO I

5INCREMENT NO 3 PUT ON1 LAYER NC 2

INCREMENT NO. 4 PUT ON LAYER NO 3

A N~fWWt NO OU 16N LXYjik NO 4........................... .. . ..

INCREMENT NO. v PUT ON LAYER NO s

INCREMENT NO 7 PUT ON LAYER NO

INCREMENT NO 8 APPLY LOAD CASE 2

S.........................

*%



NODAL POINT INPUT DATA

NOO NODAL POINT COORDINATS .C. CODE
NUM.EN D'OftD Y'OftD X ' 2

-y 20 000 .000

1 20000 000 I I t
4 20.000 000 1 1,

S 2 000 000 I 1 2

7 50.000 000 2 2 I2b
4 14000 000 1 1 I

1 64 000 000 2 I I

10I 41.000 000 1 I
11 74 000 000 * I 20 1 £2000o .000 I 2 2
22 50 000 000 2 2 12B

..At'. .... .. b .. . .. . .. " . .f ... ........... ........... ......... .. .. . ..... ......... ... ......... .. .. ...... .... . .. . ... ... . .. ... ...
.boo *ooe I

II 10.000 4.000 0 0 0
I5 20.000 4000 0 0 0
27 20000 4000 0 0 0

t5 316000 4 000 0 0 0
1 42.000 4 000 0 0 0

20 01 4 000 0 0
;2 12.0:0 Oooo o o,

.. ...... l 'b o 0o o f.. . o .. ........ .... .. ..... .. . . . . . . . . . ..... . . . .. . . .... . . . . .

22 so.000 4.000 0 0 0
24 74.000 4 000 0 0 0
25 32 oo 4 000 o 0 0 ___

25 90 000 4.0001 0 1
27 .000 7.000 2 0 2
20 10.000 7 000 0 0 0
21 20000 7 000 0 0 0
2t ...... i6 o " oo 4,o . ...... .... 6 . .. ............................................................. ................ ..........

22 26.000 T.000 0 0 0 '
32 42.OO 7.000 O O 0
32 10 000 7 000 0 0 0 ____________________________
24 54 000 4 000 0 0 0
25 55.000 7.000 0 0 0
35 15.000 000 0, 0 0

27 74000.o 70100 0. 0 0

lb ...... .'o .. o .............

3 1 36o*ooo 7:000 0 0 a

25 50000 70 000 2 0 2
1 10 000 0 000 0 0 0 7

42 s0 000 0.000 0 o o

42 20 000 20 000 0 0 044 25.000 0 000 0 0 0

45 42 000 20 000 0 0 0
it . o "boo. .o.o6 b 0 -6 .............. . . ....... ...

47 14.000 20.0000 0 0
45 58.000 10.000 0 0 0 "
1 1 2000 20000 0 0 0

" -- o - -- .o l O o I o I
st $2,ooo lO 0000 o o •

52 50 000 l0.000 o o 2

52 2 000 I0 500 0 0 0

55 50 000 12 500 0 o o
46 34 000 10 500 0 0 0
7 5.000 21500 0 0 0

ir :r:r* so I o o o

.. 74.000 22.O0 0 0 0
510 .00 1.500 0 0 0

92 90 Goo 10.000 1 o 1

53 50.000 !2.000 0 0 o

52 42 000 2.000 0 0 0

52 50.000 12.000 0 0 0

:6 $4 000 11,OOO Q, 0 0

4 74 000 2.000 0 0 0
65 8.000 22.000 0 0 0
s 5000 13.000 0 0 0
:2 741000 12000 0 0 0

5 520 3.00

51 S0 000 22 000 0 0 I
0 4000 24 000 0 0 0
72 14 000 14000 0 0 0

71 2 00 ~14000..... 0 672 8.000 14.000 0 0 0

74 :o 000 2 4000 0 0 0" " to .. . 4. 6 .o 1 . O o G . .. . . 0 6" o . . . . .. . . .. . . . .. .. . .. .. . . .. .. ... . . . . . . . . . . . .. . ...

At 100 1.00 o e 0

76 82 000 24.000• 0 0

75 04 000 i 4000 0 0 0
77 30.000 4000 0 o
75 140.00 ;5.000 0 0 0

75 14.000 I5 000 0 0 0

57 a . 000 .000 0 0 0

. .. o b . . . .o o . .. . bo ~ . . . . . . . 6 . . . . . . . . .. . . . . . .. .. . . ... . . ... . . ... ... .... .... . .. ........
52 74000 i1.G00 0 0 0

52 52.000 1.000 ___1 0 01____________________________
84 S0 000 IT 00 0 0

13 14 000 15 000 0 0 0
a 5s.000 25 000 0 0 0

47 go.000 1 000 0 0 0

it .. W.o .. ..... .. 1$. 0 . .! ....... ... . .. ... .................... . . .
s0 ... 000 2. 0002 052 15 000 27 000 0 0 0_______________________________________

52 $6-000 27 000o o
52 74000 1 27000 0 0 o

94 :2.000 27 000 0 0 0

.4



STRUCTURAL ELEMENTS " LINEAR ELASTIC |

BAR ELEMENTS .......

MATERIAL NUMBER E AREA WEIGHT/LENGTH

. ......... .. . . ...... ................... ..... O ... .. .. .............. . ...................

ZLMT CONNECTED NODES MATL
NO I J3 NO

. . ........... ...... .. . ............... .. . .. .. . .... . . .... ...... .. .. .. ..

S 47 46

s 0 I 
I..! ......... I, J .......... ... t.. ....... ...... .. I .... .

sOIL MATERIAL PROPERTY DATA

YOUNGOS MODULUS WULK MODULUS STRENGTH PARAMETERS

I .O $0I00.00 S 0 $D o00 :o SO 0 3S 00 .:0 :0
.0' 40 00 300 *00 20 00 600 0 3 00 .0 0

3 .000 1000.00 400 .700 So0 00 So0 .50 40 00 .00 so

ELET CONNECTED NODES MATL ELEMENT CENTER COORDINATES

NO 1 . K L NO 50ORD Y-ORD

I 1 2 * 14 3 S 000 2.000

2 2 4 7 I1 i 2*000 2 0002 ;o II to 3 21000 20 00
"1 .. .. .....4 .. ......... ..... ........ 2t Gob ..... . 1.66o .... ... ..... .. . . . . . . . . . . . . .. . . . . . .. . . .

7*s IS 2 21.000 2.000s20 2 44030 2.000

21 20 2 12 000 2 000

1i 22 27 S 000 2.0000 ; 0 22 22 3 12000 2 000

1 1 I2 24 24 2 7 000 2.00

if i 2t 19 '1 2 it 000 2' 00 . ....... ...... I .......... ...... .. .. t 0.... 66.. ..

13 14 1: 2* 27 3 .000 :.So0
14 II 71 2s 2* 2 71.000 5.00
IS 1: 77 30 2* 2 25 000 S oo
n6 17 19 31 30 2 32 000 I.OO
77 78 Is 32 31 2 21.000 1.10
78 IS 20 33 2 2 4* 000 S.S0
t5 20 21 34 23 2 *2 000 1.100

20 21 22 3* 34 2 50,000 •.SO0
21 22 22 3* 3* 2 62.000 1.10
22 23 24 37 26 3 70 000 S.100
22 24 2* 2S 3 7 2 7*0 S.0S
24 2* 26 3 2* 3 * 000 * 00
21 27 2* 47 40 3 1 000 S So0
2* 2* 29 42 41 71 000 100
27 26 30 43 42 2 21.000 I .1O0"
2* 30 37 44 43 2 33 000 so *0
2* 37 32 45 44 2 2* 000 A So0

It 6 t. I.2 k4 000 1.966 ...... ...

37 2 34 7 46 2 S2.000 .03 4:7 2s S, &*= s .o.Soo
30 22 .4 4* 47 2 2 0000 1 0032 11 26 4* 48 2 62 000 * SOD

-4 3* 27 10 4* 2 70 000
S 37 3 0 2 7.000 S.1s 00
,. 2* 3* : II 2 It 000 A So
37 43 44 S3 13 34 100 70 710

4 K 4 t ,A l3 0 00 . 70'_ 1,6
30 4. 4" 5 54 . 46 000 0 70
40 4* 67 1* $6 7 S2.000 10 7*0
47 47 4* *7 56 7 1* 000 70 760

42 4* 41 58 17 *2 000 77SO
423 4 10 of N* 70.000 70.710
44 *O *0 60 5* 7 74 000 70.* 0

4* 1l.12 67 *0 1 *6 000 70 7so

... .. .. ...... 0 . ... 1 ..... -....... ho o " " ... ... . ...... .... .. .... . ..... . . -.... ... . .. .........

47 S4 S1 2 2 1 4. 000 12.210
4 S 37 *6 *4 63 I 12 000 12 210
4i S6 27 IS 64 se 060.0 72 2*0
S0 07 ;* 66 T T 62 000 72 210
I7 a4 1* *7 66 TO7000 72.2*0

12 S* 60 6* 67 T7 000 12.210

$ 60 *0 6 7 68 7 *6 000 72 2S0

31I a1 . 100o 72 2oo'S " it' -- Io"-o ..... .A. .bo I j O t . . . . .. .. . .. .... -0o

51 63 64 72 71 *2.000 13 S00
1* 4 72 72 7 S 000 173 So0
17 61 6* 74 72 1 *2 000 13 00

6 67 71 74 T- M0go F.o
6 7 7 1 7 7 7* 000 73 So0

60 $S 6* 77 76 * 6 000 13 S 00
61 70 71 7 7 1 000 74 *0022 'i 2 1' .. .. "ooo 74 boo . . ... . ,

62 72 72.0 7 I 16 000 7 4 100

*3 72 73 60 70 1 62 000 14 100
$4 73 71 *2 1 92 000 174 *00

4 7 2 70 000 14 S00
$S T TI 3 82 t 7:.000 14.SO0"

07 7* 77 44 63 I *6 000 74.500
64 7* " 6* 46 I 12000 76 10
6* 7* 40 I6 *1 1 16 000 I$ 100 .00

16 f .... .......... " 62 oo It000 It 6 6
71 at 42 I s 47 1 70 000 I S 00
72 62 3 :* *4 I 74 000 IS *0
73 2 *4 60 4* I 46 000 is So
74 :S 8* 77 !1 1 17 000 76 50
71 4* 87 $ 2 *7 7 62 000 71 $00
76 *7 88 12 *2 I 70 000 1* 00

Is 4 I 78 000 i7 S100" I " ib 4.... I . 'i 006 It NO6

CONSTRUCTION LAYER INFORMATION -



L

............................................... ............................................................ ....................................... . . . . .

. .. . ....... ....... ... .. ... .. ..... ..... . . ........ ... ... . ............ ... ...... . .... ... . .... . . ... .. S. . . . ....

L - ----- ....... . * 2

. ....... ... .. . .. ..... ...... ...... .... . .......... ......... ........ .......... .... .. . . ...........

L.ARGEST ELE NO IN4 THIS INCREMENT 78

LARGEST N P- NO IN THIS INCREMENT Is

.AN .... .O. .......... .. .. ......... 0.

TOTAL NUMBER OF EQUATIONS.....222

NUMBER Of BLOCKS............ 23

NUMBER OF PRESSURE CARDS ...... 0.

.. .. ...... ........ ..... ............ . ..... .

..... .. ....

-7



NODAL POINT FORCES (WEIGHTS OF ADDED ELEMENTS)

NP x-FORCE Y*FORCE

0 0 0
2 0 0
3 0 0
4 0 0

2 0 0

21 0. 0

2 0. 

0
20 0

100 0

2 2 0 
0

13 0 0

30 0 0

rI' " . .. . . .. ... ... ..... .. ... .... ....................... . . .. . . . . ... . . . .. . . .. .... . . . . .. . . . .. .

Is1 0. 0
1 0 0

2O 0 0

30 0

21 0. 0
22 0 o

24 0 0
2 o 0

27 0. 0.
2 0. 0
21 0 0

30 
0 

0""'0 ."' ;.. . . . o . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . ... ......... . . ....... .... . . . .. .. .. .

32 0 0

40. 0

33 0 0
34 0 0
35 0.O, 0

o 0 
0

37 0 0

0: . 0 ........... . . ... .... . . . . .. . . . . . .... .. . . ..

40 . 0

00. 0

41 0o. o

42 0 0
430 

0

720 0
40 0
4 0
710 0
so 0 0

1 0 
0

720. 0
53 0
S4 0 0

£3 0 0.

it." "" .. ... . . ..... .. .............................................. I

!7 0. 0

S80 0

I3'0

:00O. 0
S1 0. 0
2 0. 0

13 0. 0.

14 0 0.

:1 0. 0

70I 0

* Uo

71 o

'* V " .. .. o . . . . . . . . ... .. ... . .. . ... .... .. . .. . .. ... ............. .. . .. ... ... . . .... ... ... .... .. . ... . . .. . .. ... . . ..

74 0 0

7$ 0 0
779 0 O0
77 0 0.

710 0 0
0O 0 0

I Il | ' . .. . .o . . . ... .... ... ..... . . .... ........... ....... .. . .. .. . . . . .. .. .... ... . ....... ... .....

112 0 0
83 0

&0 0

o o
. " . .. . .. . b . . . .. ... . . . . .. .. .... .... . . . . . . . . . .. ..... . . . . . . .. . ... .......... .. ...... .
S0 0

9l 0O 0
12 0 04S

IT3 0 -4.S0

114 0 -2. 00
SS 0 0

a,~~ 4 so.''''
°

, ,." ..- '.*",,'", '..,* ,.' 'to' ' ' * ' .',"% "%- *., L. - - . . ","."% ,-



LOAD CASE.- 2 ITERATION S 2

NP OELTA-X OELTA-Y OELTA*2Z X-OISP Y-OIS, ZZ-ROTAT TOTAL NP

- ... 000 0 0
2 .0000 .0000 .0000 .0000 0000 0000 0000 2
2 .0000 0000 .00000 . 0000 000 0000 2
S 0000 .0000 0000 0000 0000 0000 0000 1
7 0000 0OOO 0000 .0000 OOOO OOO OO 000 4

... 88...:60o..... . oo00oo... .. 06...... 6oo ......o660 ....... oo . 0000. oo . ....... ....................

0000 0000 0000 .0000 0000 0000 0000 A -

1 0000 0000 0000 0000 0000 0000 0000 I
1 0000 0000 0000 0000 0000 0000 t2

0000 000:00 0 00. 000 00.0 000 0 000 .0000 000 0000 0000 0000 0000 0000 14

4 0000 000 0000 0000 0000 0000 0000 1I
0000 0000 000 1I 0000 0002 0000 ".0002 0000 0000 0002 IS1. 0000 "000! 0000 0004 -0007 0000 0001 1.

tI 7 0007 .0002 0000 *,0012 0428 0000 2092 1I08 " 219 ,OO9 0O00 ::201 off OOO 213 I

18 - 0333 -. 002 0000 *.3034 0 0773 0000 3131 is
20 0171 * 0124 0000 " 1.17.- 1242 0000 2133 20

... 61 ... . ' b .......... :.6011_.. . OOO .... ."' il . .. 2~ ......... . ...... .... %it .... I1.. .. .. . .. . . . . .. .

S68 1 ~ K 0000. OtA4 - 466 oobo I22 0003 .0006 0000 0008 0040 000 0040 22
23 0010 - 0022 0000 D 001 0093 0000 0014 23
24 0008 - 0017 0000 0010 * 0108 0000 0104 24
25 0022 * 0022 0000 0020 . 00;4 0000 0017 25
28 .0000 .0004 0000 .0000 " 0027 0000 0027 25
27 0000 .0000 0000 .0000 0001 .0000 0001 2728 0000 0000 0000 0000 " 0002 0000 0002 2.... Di OO ..... ..... :'000oo ....... ..0oo00 ........... 6 ... :'000 002 ... 000oo 2.... o : ... . ... . .. . . . . .. . .. . .... . .
1.. .. . . .661to. 000 .t ....* ... . .boo'""ooft t
30 -. 0242 001 s 000 -. 2203 0702 .0000 .2409 30
31 - 0444 .011 0000 - 3246 0750 0000 3429 31
32 018 s O6 000 2064 140S 0000 3924 32
33 * 0466 *.021S 0000 :.2410 - 2:83 0000 3:1 33
34 0484 00 6 0000 2221 " 2416 0000 327 34
21 - 018 -.0102 0000 161 113; .0000 .220 3S
32 - 0012 " 00. 0000 0006.* 013S 0000 013S 36
'11 ........... 06611 ......... :.:bl' 1 ... 00 . ....... 0 .... ... 61il .. ... .. o 8 00 .. ... 0 1t 'i.. ... ..

32 .007: -. 0041 0000 0016 * 0108 .0000 010Q 3
32 000 0017 0000 0000 0048 0000 046 28
40 0000 0000 0000 0000 0001 0000 0001 40
41 .OOO ,0000 .0000 .OO01 : 0002 0000 0002 41
42 0212 .007 . 082: .0000 0963 42
43 * 0472 Ol1 0000 * 2669 1184 0000 2124 43

44 *.47. 201 .0000 .259&8 0604 000 2687..S. oo . I ........... : 44. ...... V . ........
46 * 0464 - 036 0000 2082 3 2681 0000 4221 46
47 0211 - 0131 0000 1721 *364 00000 271 47
48 0213 0012 0000 - 1321 - 2402 00 2712 48

00 41 0021 *,0284 0000 .01 2 02;0 .0000 221 40:o 02; 0:• 03s40% O 0000•019 *oo oo0 o03 s
00 0002 * 0036 0000 -.0083 - 013 000 01.4 81

12 0000 0023 0000 0000 * 2786 0000 278 s2is 6 " 6 It ... 0 0o1 00. o00o .. .... ''€ $... .. 1 164 ... .6 00o " " ' .. .
41 0 000 00l4 oo 4~ *S4 -. 0817 .0078 0000 * 2881 - 1611 0000 4176 64

11 " 0121 ,026t 0000 ".212 - 2420 .0000 4040 61
66 - 01 - 0220 0000 * 1705 3437 0000 2837 16
17 - 0242 "*0111 0000 **|234 * 262S 0000 .3082 S7

18 - 007 a .0818 0000 " 0884 -.2497 0000 .216: 18
S * 0060 -. 0211 0000 - 0173 * 0111 0000 .0827 81
60 * 0026 0040 0000 0084 .0888 .0000 0S04 s0

II 0000 .002 0000 .0000 3112 0000 2112 3 1
82 * 04 - 0088 000 * 06ll 0282 ,0000 1012 62
63 - 0842 *.0344 0000 -. 107 178 0000 1888 63
68 - 011 -:.0214 0000 *,10|4 1 &17 .0000 2121 4
66 - 0704 .021 0000 -. 1142 1144 0000 2216 86
6l - 01l * 0808 0000 * 0117 2224 0000 2303 66
17 " 012t :.0327 .0000 .0027 " 117S .0000 .117S 67
68 * 0062 * 0042 000. .002 * 0108 .0000 012 68
68 0000 .0021 0000 0000 " 0041 .0000 0041 88
70 .. 0641 -.011, 0000 -08 060 0000 1o8 70

fl ,o 4 ......k ...... o ...... ....'o. i .......... :.it l.. ... b o. . .f l .. Y~7~4 0000s . ... oboo. ..I
72 -.0ils " 0212 0000 -. 0918 - 1317 .0000 1146 72
73 * 0718 :.02.. 0000 -. 1021 -. 1470 .0000 178 7:
74 - 0271 0127 0000 * 0601 - 2026 0000 2113 74
7S * 0176 " 0331 0000 * 0122 * 1281 0000 137 7S
76 * 0083 * 0047 0000 ".0102 * 0102 0000 0144 76
77 0000 0021 0000 ,0000 " 0028 0000 0028 77
711 0711 0343 0000 " 081. 0712 0000 1141 78

0 '6 6 yi ..........0 0'oooo ... . ...... .. . ......

80 - 0714 ..0234 0000 " 0882 -. 0781 0000 1i04 80
11 - 4900 - 2221 0000 -. 4787 * 2671 .0000 1484 1
62 2141 - 2788 0000 1878 3 2171 0000 4037 82
63 741 - 041 0000 7288 * 0718 0000 7434 83
41 0 .0 02 0000 .0700 0724 0000 078 86

II * 0000 ",071 2129 ;.0. .0000 0 7 . ..
8 0720 * 0220 0000 - 0807 0471 0000 0821 661 _411 ....... :', 4 ... . oo66 ............ 6': 116 ....... 26 1 .... ... . . . ... . .. ........

0530 "0000 "0:1 1272 0000 104 8S1 7 02 *.1023 0000 III 1 133 0000 9749

t0 0000 2401 0000 0000 2223 0000 2223 90
II • 028 *.0217 0000 & 021- " 0217 0000 0361 I1
12 - 0226 ,343 0000 - 0226 - 2431 0000 2482 82
3 0 0318 " 1480 0000 .O31: " 1480 0000 6488 1

14 2516 9 2340 0000 2S16 6 2340 0000 3472.84
.. " o . ... ... . b .. ..... 666 .... . 12 ...... .bOll' ". .

STRUCTURAL ELEMENTS " LINEAR ELASTIC

BAR ELEMENTS--INTERNAL MEMBER FORCES

ELEMENT NO AXIAL FORCE

INCREMENTAL VALUES

" .. ...... ..... ..... .. .. 0o ,1 ...... .. ........ ......... . ... . .. .

3 0779
4 4267

S 1808
8 1117

7 0401
8 - 0871 *

'Y8'tAL vALUK8.........................,o .

1 2847
2 6022
2 I 0117

2 1271
0 2 1870

6 2 2714
7 I 1488

; ... ,.."." . . ."""-"- " ."-. ." "-- "". "; " . ".j . .. ''''- +'.. ".."k;" . . . . ' .



9 2103

F O U .... . O. E L E E N T . .U L .. ... . .. . .TA N ......... . N .. E R... N T.

S L. . ... .... .. . O . U L ..... .... ... .0 ...... ....... .P.. . .A.-. .. .. .... .. .. ...' . A M A .. . . . .. .. . .

. ............ .3 .. ..... 2.......... ....0 .~ ... 010. . . .. .. . .. ..2 .1 ... ...

..... i...... .. ... ... Y ... ....... I o..... . ......... .. . .- dO ..... d " ' i" i . .... .. ~ .' .......

ZL E A MO SUL MOD SH A MO Pots E- X PS1 CA -X E31 -, i 3,142 - 3 741 MA SSI f

1 S2 1 32 0 4 4B "s 001 1 00 0• 01 02 013 2 1
oB :22. 33 0B 22IB .7 .:00: 001 0 1 o I0

47 . 313 1 .. .;: "02 0 .04 .0;; 00 0i;3 20*
3I 27 . 330.4 228. 41 " 02 202 " 7 4 " 03S 20 2 I3

41 2 4 4 14 + 20S. 20 013 2.41 - 0 2 250 1 043 3.344 124 !

a3 4 S 11 7 2 1 2 121 735 OO1 7 0112 4 327 OOO O 16 7 488
..... .. 1 • " " ) " .. .... 0 6.. ..14i 00 

' 
.0 ... .. .4 10 - 0 k A 1 1 * " | * " ' . .. .O f ' 1 , I t

47S 2 17.0' 2 4 1 74l °1 4;, 3 03 71 A20 B • 1 0 I

7 0 7 34 Ii S 2S 9 220 2 00 l 1 BIB 001B 31 17 "2 7 11.0 II 
. -

1 74 : • 17 2 r 52 .234 1 0 S 201 .. 02: .; 0;; "2 13 1243 :0
IB 1 72. I 20 2414 020B9 202 • 0 •.13 "2 2B o 42

2T 11 2 : 3:2. 20. 20 01 4 10; :2 0 00i• 1 .020 ; 14 20 u

13 4 3: 2 S 1AS 12 02 1 00 0 2 800 - 0 0S 0 B 31
... 1 ...... 442'' ..... 211 . . ...k •t 6 ..... ,' it

+  
Do Do..... W *0 W 24 1

1& •0;. 2 2 1:4 39 12 0 3 211 4:7 :.1~ 2 .;7 O .24 :O 9

26 90 1 2 :;.01 3 SS -. 47 2: _"'

20 l 7 It 2 42 1 5410 " • 7 2 SO: I l * I I . 311 2.; --'

21 IS 17 2 2 43 19 I 926 1 2 9 1 119 042 624 21
" .2 . . ...... ... . l k . ..1 . . . ..... 1 4 . • 1 6 l i t ' '' I . .. .0 14 1 + d J3 A 2 !z ul - .

231 :0 : 1%S 1: S 214 10: 243 0" ; 2T 0: 201: 4 1 21 3

24 . IA 2 0:4 3 24 S S ot 071 3 7 0 1 . , 4 2
24 •0 • 229 7 1T.7 ,21 00 S 01 2 B 07 * 0012 0O 2S/

27 13 40 1 49 2 D 71,2 : 1 2310 2. '7 Atl "B S7 2 37',

2: 2• 1 3O 7 01 413 %I S S 7 -3 ; ,9 15 5: 3 3:O 2 i 4 l i t:43 1i

40~ 1 • O 019 "IS 27 2 l 1 " 2 2 2S 4

16! I 4 .0 0 4S * T4 • 42 if IO *",I Itt 1 2 At4I 4 1* 3o

33 2 4 BE*17 a• 4 2 1 ? 5 •0 4 l 11: 1 S Si 429 33

43 41 4•07 1 1 S 2 . .43 2 42 3 Ol:7 33 70 4 31 7 2 : 43 21 3.

44 1~ 22 4 7 2 O7 74 ".~ 4i 2 j 12 2 " 4 777B 11 OS $ 3 44I

44 a 70 2 2 SI 2 141 6 2O4 0 4 2$ 1 2 216 1| 42 gi 8 1 :
'li. ... '' .. 6 ' 49: 013 ' 249 17 1400 a~ S7 1 324 37

J1A 1I • • 1 9 tl -- 44 , 166 1 1O 11 ,ai o 4 2 14g it1 20 oi

32 84 3 •0 2 2 o & -1 233 3 O 10 7S 00: :3 1; 74o 30
SOI 0 415 ;0:201 2 :0 240 " | 3' 0

:1 11 O 7 0 0 ~ "v 2 S 491 .I 30 S 401 - 17 • 340 41

f2 ;ll 3 10S 7 0 2 ;1 O :3 2 31 ;I34 2 $1 " 173 2 4 $2

$3, .23.3 4S42 S s 71 2 221 AS 2~ S77 4~ Oi 1 S 3

S4 2O 1 .417 2 20 S 4B 2 08007 2 2 1 7 3 0 S

111 1 20 1 2 2l Il 1 7 1O 41 "1 :O3 3 All 4:
S4~ 70 • 10 237 27 *47 2S4 241 1 $15 " 049Ol S

S| 11 71 I • 1 sofi 12 00 1 0 3% 2 22 474 3 11 1 4

so 2 42 0 44 S 4 • 0241 2 O7? . 2 1 072 41 0i S - -FO 7 !

S3 72 . S42 S 0? 4S 2" 7 07: IOO 0I 43. 3 00 I

, ~ ~ ~ . . .' + 6. ," ..61 .. t " : 1 "" S '""""""".. """" " "" " +



12 -10.1 421.0 57 2 .420 004 Ol * 038 032 - 009 .041 62
63 30.1 467.8 207 7 .278 071 044 121 106 072 17. 72
64 .I 4.0 .0 4. 2 156 0.422 23.222 16.0•4 7 6 22.110 64 ; 3

64 .1 4.0 0 411 4 63 20.600 10.161 21 101 "0.5 O• 27 011 61
66 .1 4.0 .0 .441 3 672 17 184 *1.280 34.724 -20.01 1.;21 66
67 1 4 0 0 495 4 462 - 442 -3; 437 21 424 -17 242 2 767 67

.1 44.0 4:: - 040 .027 -. 320 117 -. 170 327 4
36 23.1 443 6 134.0 .344 078 -.0:7 .076 088 -. 067 .1•5 I

70 .I 4.0 .0 .416 2 404 1.17 -1 360 12.S•7 -4.186 I7 742 70
71 .I . 4 0. 0 41 -4 21 20.161 -I 170 20 616 -4 271 24 11 7t......... . .. . 0 0...... S 4.1 . d*t 2 0o V "" tI.12 I t t i "'5f oi t Ot y

73 .1 4.0 0 4is 6 187 -2.468 6.2.0 1.012 -3 784 12 606 73
74 .1 4.0 0 .446 064 .024 -4 311 2 176 '2.141 4 320 74
71 407 S S06 0 240 3 264 001 024 16• 018 * 073 171 71
7 - 503.2 493 9 1 S 4 21 -. 101 1.£ - 20: .221 134 311 7
77 1 4 0 .0 .416 -1.467 6 721 8.48 6 466 -7 423 IS &88 77
78 1 4.0 .0 .464 4.167 -.113 1.76 7.627 -3.283 II 220 78

FOUR NOD SOLO ELEMENTS " STRESSES

EL• SIG-X !IC*Y TAUIy S10-I SiG*3 TAU-MAX THETA SCI0/S|G3 LEVEL EL•

I .24 4 006 481 244 118 I 228 1.656 078 1
2 . 214. .26 022. . 1 .212 121 .4 702 2 104 . O01 2... . . .. 2 .. . ' ¥ ....... d ... ... 2 . . .:2t.... . . . I . .... :on .. .. o4l ... . oI . . .. . . . . . . . .. .. ..

4 376 147 os 147 .376 081 I 840 I 414 1 707 4
S 38! 647 Ol5 .S4S .364 010 4 871 I 412 I £10 :
6 46 64 013 161 489 018 3 934 419 I 164 6_
7 .524 .72S 006 721 524 101 1 851 1.384 2 010 7
a 341 637 002 637 346 06, - 877 1.110 I 104 6
1 .369 .141 O11 12 3,6 312 .117 2 720 1.1 I
10 416 1 43. 064 I 441 413 614 2 826 3 412 283 to

4...0 .p4II ........... 1..*2 .i4 ..... .............. .......... ~ ~~ ' .... . .1|'•4d ............. 1" 4o ..... ..... .¢ .. ..... .. i 1. ..... Y.... . ' t . .. 1 ,4111 .. ":,ti v | . . . . . .. .

12 38, 801 -08 .114 .312 211 - , 13 2 1a£ 16S 12
13 140 27£ - 002 2784 0 0 061 "l 232 I Il .012 12 ..i.(l
14 171 210 038 28S ISS OS 22 043 1 708 041 14
11 10S 174 016 177 102 038 12.34 1.741 .7S3 IS
14 272 .277 027 212 .237 03 43.22: 1.31 710 18
17 321 408 014 410 318 046 8 £12 I 286 10 7 7

s 272 481 006 481 .372 0:1 812 I 283 1 061 18
* i -*- *1 ',* , ... 008 -- .. :-N , ow 'I. .... .. . wlli I Nv - 1

20 101 611 006 618 100 017 3 124 1 22 I 144 20
21 .3.1 426 .004 .428 .s1 083 2.001 1 .064 21
22 381 1 8, 062 1 633 37 62 3 730 4 342 311 22

23 .313 1.220 - III I 246 2&7 480 *.o0 4 331 302 23
24 274S 63 - 080 .178 21 210 -I1. 1 2 611 13 24
21 042 001 002 001 042 024 2 1I0 2.146 021 2S
26 006 .002 00, 00£ -. 004 006 64,321 -2 061 -1 000 262.............. 0 .. o .. 11 61 OI .. 1 8 24 1 o •46 .
2- 063 .031 • 021 084 .014 033 -1, 71. 4 633 661 28
26 177 200 006 201 176 012 12 027 I 140 247 26

30 206 322 006 323 209 087 -2 804 1 S46 I 140 30
321 211 32 008 312 2S0 Osi -4 101 1 410 1 02S 3122 203 302 018 .301 .200 0:2 -6.62£ 1.124 1 010 32
33 482 182 " 003 .1,2 .463 061 -1.6,4 I 227 1 086 33
34 .:40 030 o 002 4 .0 041 - 14 "17 34.. ......... 44 1- ... . 151 . ... ....... 'ON - 11h.... k"j I.... i ... .i t " . • . . d o I t ... .. It' . . . .. ... . .. .. . . .

26 .12: .307 * 011 307 127 00 -3. 42 2.417 066 31
37 .014 041 " 064 083 - 028 018 -37 £44 -2 671 -l 000 37
38 033 101 040 122 016 013 23 118 7 40; 2 130 38
38 .13• 328 17: .433 .034 .1:: 30.846 12 541 4 263 3
40 .027 221 - 016 222 021 01£ -4.11 6.804 2.801 40
41 .040 266 -. 002 .246 .040 .164 - 280 8.213 3.068 41
42 031 311 -.062 .24 022 I -12.2•7 11.087 1.227 42

43 181 I 181 - 430 I 341 .022 618 -20.248 61 062 22 32 43
44 .280 I 128 110 I 142 271 43 7 341 4 137 I 16 44
48 - 084 403 t02 .421 -. 07: 210 12.028 -1 621 "I 000 41
48 " 01£ 002012 006 - 024 017 26 121 -. 341 -i.000 44
47 .068 ISI 101 .222 - 004 113 38.213 -7.102 - 000 47
A8 390 271 230 711 0l 30 4S 848 14 08 4 614 4a
8 070 227 -.182 .32" -:.032 160 -!2.07; -:0.2z; - 000 46

10 .028 .272 040 278 .023 .128 -9.014 12 113 4 101 0
Il - 661 I 0• * 34 1.244 -.637 I 041 -17 384 -l 486 1.000 11

S2 - 4 $37 237 87 - 80 124 7 423 -1 081 -I 000 12
-s. . . i ......... I2 ..... * N . .. ....tt t 60 o.

4 013 071 078 is $ 001 074 47 171 -121 144 -l 000 14
11 110 III 1S 173 107 223 68 463 1.374 I 621 11
66 382 270 205 539 114 212 12 660 4 717 1 382 46
5727 067 308 044 12 -20 32• 7 010 2 234 S7

a - I*i :12 - 270 018 - 81 810 - 742 -I 448 t 000 18
48 -1.21 771 016 771 -1.212 I 011 46S - 81$ -1 000 s8
60 £22. 308. 0 1 14 " 621 . 172. 4 1... 381 "1 000 60

- .b ...... 06. 62 'b .......... ON ......... t ...... .. I. tl I..............
62 1'• 131 048 .1 1 ON 01 12 .;• 2 100 400 62
63 62 - 082 300 .684 - 201 428 67.841 -3.11, -I 000 3
84 441 541 " 077 164 402 0l1 -28 040 I 683 1o, 64
61 674 711 004 .712 *674 0al I I 011 021 61
64 .164 187 7 020 07 114 027 -21 147 066 038 66

17 214 .281 - 016 281 .210 037 -12.777 1.314 132 17
68 O1 01. 034 080 - 001 041 :t 107 -63 778 " 000 I•

. .. 1 " 0 . ............... . .. " 2.4 " 11.2I4 ;j 6bO a
70 .41: 44. - 048 .482 381 010 -37.34 1.264 088 70
71 .606 .686 - 001 684 61£ 018 - 674 I 016 021 71
72 428 476 00 477 437 020 12 087 I 084 331 72
73 224 23: 003 =8 226 001 IS 71 042 73
74 010 018 000 016 010 006 2 307 I 4 314 74
7S 087 212 407 181 - 212 412 40 S1 -2 142 "I 000 71
76 7 146 I 000 - 403 . 121 - 274 701 -17 S14 -4 II• -I 000 76
I. . ........... 0 a . . . . . .. 64 b. . ... ... 4 ... . I f 2 I 2 . 1*7 1

78 20S 217 004 .21, 204 007 1S.S70 1.072 027 7£

*...~ ... . . . . . ......
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- - - -- - -



PROGAAM SSTIPN

. OA NU.E .......... 
...

E .......... 
..... .. ... 

kl:

NU. E ..... . A .LE .NT .. ......... .. ...... . . I

NU BE ...... ...... . A .M.. AT.... R . . A... .... ... . .. .. . . .... . . ........ .. . ... ,

.UB R O E M E E E T .. .... ...... . . .. . .... .... .... ... . ....

.. BE ....... ..F ...N ..ER A ... ... ...... ........... .

... . . .. ..

NUMBP LAER OF NERAC E EXENTS ...... 2 0PESETNE.T10

TOTAL NUBRO O1 LMNS......T

NU IE IF E MENI ONA N....3
NUMBER OF NO. S ;A. FO AT.IAL.:::::::::: 2
NUMBER OF PREAM ST ELEMENTS .........

NUMBEROF PREXIST N BOO S T PART.... 0

U M o . .A. ............

NT A I N E LT O . . . . . . . . . . . . . ..0

NU BET O OIFF -.. o, w MA 'ER,- AL. ..... .... .. . ... . . . .. . ... . . .

|NU MB -0 :O UT
SATIPH N N. LATR 

2T 0 P E
TO N MER SO O T. N S

N ME T OF EA ELME T O AYR II

01 Pt E I T I .. .1.. ... ........

NUMB O REAM. ELEM. ...

NUMBER Of NOOA-S 0: . : --- 2

NUMERFIN TRFAC ELEMENT-- 1 000

NTOOF NER CE ELUE IN- PRE1 PART0 0

NU.E OF ..TER.AC MATERIALS...............

NUthMBER t FF SIL MAER... .

NMCR LEMENT S N 2 OU NLAERN IB

NUMBER OFT ORENSTN NODES. . . .2

CINCMN NOACTTOR 00YR000

OMekUTATIONo tEEC .O AU ONTAEA OF A ICEET

INCREMENT No 2 PUT ON LAYER NO I

INCREMENT NO I -- PUT ONLAYERt No

INCREMENT NO $ APPLY LOAD CASE 2

4 . . . .



%OOAL POINT INPUT DATA

NODS NODAL POINT COORDINATES a C. CODE
I NU.E. xORD Y-o.D I Y 22

-2 2000 000 1 1 I2 0 000 000 I 1

I3 20 000 4000 0 0 I

4 30.000 .000 1 0

S 26 000 000 0 07 42000 4000 0 02 S4.000 000 0 02 S 4 000 000 1 0

20 ,4.000 4.0000 0 1
24 74.000 4000 0 0 012 82.000 4000 0 0 113 90 000 000 1 1 1. .. i4.. . o . . .4 ' o .. ........ .. 1 0 0 * **fOo * i ..... d ...... ! ' " ....... . .. . . .. . ...... . . . .... . . . .. . . . . . . . . .. . . . . . .

IS 10 000 4000 0 0

2 0 000 4.000 0 0 0
17 30 000 4 000 0 0 0

2 & 20000 4.000 0 0 0
1: 21000 7 000 0 0 0
20 0.2000 7.000 0 0 0
21 S4 000 4 000 p 0 0

..... . ... 1 4 'o1 ... ... *oo .. ....... ... ... " .. .... *o " .... , '-. ..... . .. . . . .. .. .. . . . .. . .. . . . . .. . . . .. . . .

23 1, 000 4.000 0 0 0
24 6 000 7 000 0 0 0
27 42 000 4 000 0 0 0

26 60 000 7000 0 I27 000 7.000 I 0 I
2 10. 000 7 000 0
29 20000 70000 0 0 0

.... 4... .. 6.000 .... 0...... It . .00. 0 . o .... V . .... .
31 3 000 7 000 0 0 0
32 42 000 7 000 0 0 0
33 5O 000 7 000 0 0 0
34 S4 000 7 000 0 0 0
30 S4 000 7.000 0 0 0

3I , 000 7 000 0 0 0
37 74 Cop 7 000 ........... .0 0 0

" S" t . .. 000oo . ... y . . ....... .... .. . o -..... .*o .. ... ........ .... . .... ....... . ...... . . . . . .. . . . .. . . . . . . . . . .

39 90 000 7 000 1 0 1

42 0 000 10 000 1 0 I
4 0000 10 000 0 0 0

42 20 000 10.000 0 0 0
43 30 000 1 0 000 0 0 0
44 38 .000 1 0.000 0 0 0

4. 42 00.. 10000 0 0 0............. 6 ooo ... fo00oo ......... 6 ... . ..... 0 . ...........................
47 S4 000 1I0 .000 a 0 0

4 & 000 to 00 0 0 0
49 54 000 10 000 0
so 74 000 10000 0 0 0

:2 2 000 10 000 0 0 0
62 74.000 10.000 0 0 0
3 *2.000 11 SOD 0 0 0....... 91 ........ 4 .ooo 000 ... 1. 'd6o ................. .... . .. ...... o -.... ... . . . ... . . . . . . . . ....... . .. ... .. ..... ... . ... . ... . .... .... .. .. . . .. . .

S1 s0.000 I1 600 0 0 0
S 42 000 1.500 0 0 0
67 so 000 12 So0 0 0 0

64 4 0 0 0 1 1 2 0 0 0 0 0

65 Oo 6*00 1.000 0 0 0

so 62.000 12 0O 0 0 0
,1 90.ooo0 I1 Soo 1 0 1

2 42 000 13 000 0 0 0
63 82 000 13.000 0 0 0

44 S400 00 00 0 0

6 S4 000 13.000 0 0

70 46000 13 000 0 0 0
,7 6000 13 000 0 0 0

72 52 000 14.000 0 0 0

S74 66000 14.000 0 0 0
7 0 2 000 t4.000 o IS

76 0 000 4 000 0 0 0

it. 00'" "1oo ' . 0' 66 ... ..... .......... '" ... .. ...b . .... .. .. .. ..... . .. . . .. . . .

73 54 000 14.000 0 0 0
4 661000 26000 0 0 062 74 000 14 000 0 0 0

74 7. 000 1. 000 0 0 0
! 2 54000 16.000 0 0 0
78 58000 I6 000 0 0 0

7 645000 I26000 0 0 0
"""i ... $ioo.... ooo............. ........ 0 .. ... ... . ................. .. .... .. .

71 8 000 1: 000 0 0 0

50 50 000 IS 000 0 0 I

7I .. 000 7 000 0 0 0
42 66 000 is 000 0 0 0

52 4 000 1:7000 o 0 0
4 S, 000 8.0000 0 0 0

4 52 000 17 000 0 0 0..... ... kil ..... 14 "OOb I.. . . O. de6 ... ...... ...... . 0 ... . ..b a ....... .. .. . . . . . . . . . . . . . .

90 60 000 27 000 I 0 I
,:2 44: 000 17 000 0 0 0
93 74000 1 7 000 0 • 0

It 1 0

9: $2 000 17 000 0 0 0

. .................. . .



STRUCTURAL ELEMENTS - LINEAR ELASTIC I,

BAR ELEMENTS .......

MATERIAL NUMBER E AREA WEIGHT/LENGTH

...... .. .... .. .. . . " 00. 6 .

EL14T CONNECTED NODES MATL
NO I J NO

.... .. ...E..... .. . . .... .. .... . ........ 00

3 43 44 1
: 4 4s

S 4 4• , I-

" .. ... . t ... ........ 1, ... ..... ..............I .. .............. ..... .... .. . .. .... .. .. ..... ..........

5l 5I 2 1

SOIL MATERIAL PROPERTY DATA

YOUNG'S MODULUS IU2K MODULUS STRENGTH PARAMETERS
MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONENT C P"1 OPHI KO

I .0,,0 6000 00 500 $00 1500 00 600 0O 2s.00 .00 50 -

2 0120 60 00 00 .S0D 20.00 200 0 I O 00 50
3 0600 1000 00 400 70 So0 00 So0 so 40 00 00 5so

POUA NOOS SOLID ELEMENT DATA

LET CONNECTED NODES NAT. ELEMENT CENTER COORDINATES

ND. t o K L ND. D-ORD YORO

1 2 1 , 1 S 000 2 000
... .. .... ..... i ' .. ... . .. ......... IS ' . .. .. _ : o . . . ... .. I . . ... . . .. ..

5.00 ......o. 1:006,
3 3 4 17 1, 3 2S 000 2,000
4 4 1 6 17 2 33.000 2 000

43S I1. 2 39 000 2 000L

1 7 20 I 2 42000 2.000
7 & 20 2 2000 2.000

20 21. . 1 117ooo ooo00
21 20 2 1200 2.000

. , 22 22 2 52000 2000
i... b ..... .rft .... -l "" . to... .. ... * .. ..o.. ... 1 6 6 " ....... .. 0...*..'1~o. ~:... ........................................................................................

II 1. 12 21 24 3 7.00 2.000
12 12 13 26 25 2 6. 00 2.000

22 4 1 26 27 2 1 000 1 $0Go______________________________________

14 1 I, 29 25 3 ;:.000 1 0
,S IS 17 3 0 2, 2 21 000 ,.00

1 27 It 31 30 2 33.000 510
i7 I 1s 32 23 2 39.000 S.00

I 0 I1 20 33 22 2 46.000 .S00

II 20 21 24 22 2 2.000 6 1020 21 22 3 24 2 Se.000 S.SO0
21 22 23 3 21 2 62 000 1.500

22 22 24 237 2 3 70 000 S So0
22 24 2S 3 37 3 71 000 5 So0
24 21 26 21 3 3 6.020 1.10
2S 27 26 41 40 2 *.0 :.S00
26 25 25 42 41 2 1a 000 S o0

.. ... . ':..5000..27 22 20 43 42 2 000 100
IT J" 6 -11 TA , ..... y'' .2t. o t 60 ..... ......... ."oo".'.o. . .

29 31 22 46 44 2 3 000 S o030 22 33 45 45 2 46 000 1.110
3 24 34 47 47 2 S2 000 i so:
-32 34 3: 4: :7 2 -S000 50 .
3 3 26 41 45 2 72.000 . 100
34 3 27 S0 4g 2 70 000 ,.00
21 27 25 II 10 2 76 000 £ 100
5 36 & ... 2 .. .... 2 ..1 it od6. . 666 . ..............

27 42 4, 52 S 2 S 24.500 10,71
3a 44 4S 54 S 2 I 21.000 10 7SO
21 41 46 16 S4 1 49 000 20 75 0
40 4T 47 55 5i 7 2.00 0 75041 47 4 57 56 IS 6 000 20.750

42 *l *1 74 67 62 000 10 7SO
43 41 5. .1 T6 7 000 0 0 710

45 111 12 62 10 2 I 0000 10 71S0
46 12 S4 62 02 1 40 So0 I2 2S0
47 64 SS 63 62 2 46 000 22 2S0
46 51 56 ,4 63 r 52 000 12.2110
10 57 58 5 65 I S6 000 12.2S0
46 $6 S7 6. 64 I 52 000 12 2S0
II so St 67 66 I 70 00 12 2S0

'62 '. 0.... it I ............. i'oo. . I WOOo . . ... . .it2t
12 s0 $I I 6 1 a6 000 12 2SO
S4 62 62 71 70 I 4000 12 0
-1 62 64 72 7 2 000 22 500

55 64 6 73 72 I 56 000 13 S0
17 66 66 74 72 I 62 000 12 500

55 67 6 76 75 I 7000 12 10

66............'1 '16 t'" *400 ooo SSob
61 7 72 76 78 I 4 000 14 SO0
62 72 72 71 75 I 72.000 24 100

6 72 72 50 71 2 46 00 24 500
-4 70 7-- , 80 , 62 000 74 700 "

65 74 75 62 62 I 70 000 14 S000
65 75 75 62 a 2 76 000 14 So

67 76 77 84 62 I 16 000 24 100
6: 76 71 6 1 72 060 It 42

61 7o 50 5T 81 , 16°° 000 II00"-70~ ~~ 40 1 7 5 2 62 00 I $00

72 I2 62 76 7 2 70 000 15 So
a72 I2 I2 1 6 1 6 000 IS ,00

72 62 66 50 65 I 6S 000 1 500
4 8 6 6S 2S I I 7 0 0 0 1 6 5 0 0

75 56 87 52 II I 62 000 '4 100 '1 61 "2 to 7 i " 10 000 i S077 N, a 11 T 000 Il ,looo.-
77 55 88 .4 8 1 7 000 16 So00

78 Is 14 I 06 000 i6 100

. . . . .
. .d... -. :-''::%



SSTIPN I LAYER OF CEOTEXTILE. P12000 PPI. E.S%, EXTENDED. T1000

LOAD CASE ............................... 2

.. S .. ........... . .... ....... . . .. .

LARGEST ELE NO. IN THIS INCREMENT 73

LARGEST N P NO IN THIS INCREMENT 3S

@AND WIDTH-.... .......... . .40

TOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK ...... 94

NUMBER OF BLOCK --S-............ 3

NulMelkkliN':A '" +tbA""-:'"."".'.................................................... ......

NUMBER OF PRESSURE CARDS ....... 0

..oo. ...., t. .o . .-.,... -.... .-.o . .-......F.O.R.. ... ...

S0 0.
0o 0

.0. 0
2 0 0

0.

0. 0

30O. 0

30 0

100 0

1 2 0 0 
"120 

0

1 400

1 0.... 0 .. .................... ....... .

2 0 
0.

170 0
Is 0 0

20 021 0 . 0I

2 2 0 0 .
.I.. ....... ......... ... ......................... . . . .

--.. 
. . . . ..

24" 0 O0.+v,+' +

22 0 0

22 0

27 0 02O 0 0 +.I

26 0

20 0
40 0 ~.

I' Vt 0 ... ......... 67"; .. . . ................ . .. . . ...

32 0 
03 3 0 o

34 0 0 -
3S 0 

0
460 037 0 

03 0 06 -$ ,.. .. . o . ....

40 0 0

320 0q

42 0 
0• 3 0"" , o

140 0

45 0 0
46 0 0All o . . .
4: 0 0

430 
06 0 0

'. ~ S 0- 0-- . . . .

2 • 
o

S3 o 0
s$4 o 0

S0 0
$7 0 o

aS 0 0

SO 0 0
1I 0 O

:2 o 0



62 0 0.

9040 0
660o. 0

6 0, 0
67 0. 0

&S 0 -0
o o

42o 0o

71 0. 0.
"7 2 "o ....... .. .... .9 .. . . . ............... .... .... .... ... ..... ...... ....... . ... .. .. . .. .. . . . .. . . . . . . . . . . . . . ... . . . .

77 0.

7£20 0

64 0 0
76 0 0

70 0
407: 0

7 . 0

s0 0 0
'" " r . ....... o ......... ......... ..... . .. .... .. . .... . . .. . ........ .. . . .. .... .... .. ............ ..... . .... .. .......... .. .... .. . . . . . .. . . . . .

$2 0 0
83 0 0
94 0 0

.7 0 0

0 *" d'" ......... ... 0 ... ............. ... ...... . .. .. ..................... ........ .. ... ... .. ..... . .. . . .. . . . . . . . . . . . . . . .. . .. . . . . .. . .

92 0 -4 S0

:4 0. -2.00.
IS 0 0

- - -- .. .- ................. i

LOAD C$S 1 2 ITERATION -. 2

NP OLTA-X OILTA*Y DZLTA-ZZ X-O0SP Y-0lSP ZZ-ROTAT TOTAL NP

I 0000 .0000 0000 .0 000 0000 0000I
2 OO0 0000 0000 .0000 .0000 0000 0000 2
2 0000 0000 .0000 0000 0000 0080 .0000 2
4 0000 0000 0000 0000 0800 0000 0000 4
1. 6660 ......... 000 . .006 . 0666 ...... 6666 . bboo ........ 0666 9-

0000 0000 0000 O0O0 0080 O000 000O
7 0000 .00000 000 .000 0000 00O0 000 7
6 0000 0000 00 :0000 0000 0000 0000 a
1 0000 .0000 0000 0000 000 0000 0000 1

0 02 00 OO OO OOS OOO 0006
i "0000 000 0 000 000 0022 0000 001 11 5.
I1 0162 .0061 0000 0 1762 ,0188 0000 1712 18 3.1

11 02O'? 0020 0000 2467 0 721 0000 2176 18
220 0260 * 0068 0000 141 1162 0000 887 20

"|..... '624k.....*'61 ........ o06 "" 2'+'i .. -1"28o '"6oo6 '+ 474 I ............22 " 0001 - 0000 0000 * 0001 0062 0000 0002 22
22 0004 -0O18 0000 0001 0048 0000 041 22
24 0001 * 0054 0000 001 * 0104 0000 010£ 24
it 5O2 0022 O00 0024 0077 0000 0062 21

26 .0000 0002 0000 000O 0020 0000 0020 26
27 .000 00 0000 000 0... 0024 0000 0024 27

28 - 0008 . 0002 0000 00O26 0014 0000 0020 26

" ............ . 6 . ..... o.... ....o o ..... " 2 * ' 0 1 " 00 " 6 0 .... ... ... .... ..22 00000.: 0000 ,0062 006 2 00 07 22

20 -. 0: 0026 000 * 1262 0012 o000 1262 20
21 0268 .0142 0000 * 2127 0402 :0000 174 2:
22 049: 0106 00022 2741 24 oc00 00:4 22
2 0000 0041 0000 2412 2220 0000 334 22

24 " 018 - 0174 00c0 " 2212 02:8 0200 :47 24
26 082 - 0428 0000 : 0lSS 1.11 0000 2280 26
26 000 0041 0000 0020 0121 0000 0133 26
32 662 " 0104 0006 2137 0:00 DODO 0172 27
32 0026 * 004: 0000 0021 0104 0000 0112 2£
32 0000 00:2 00000 000 048 0000 0048 21
40 0000 0086 0000 0000 1002 0000 00232 40
4 " 0020 000 013 0021 0000 01 41
42 060 0027 0000 0600 0:42 0000 06.7 42
43 0200 0080 0000 1001 0822 0000 1422 43
44 " 0228 0l86 0000 1168 0284 0000 120£ 44

S.. *.) 0172 **"006 - $2 ti: 0000 2084 4I

46 * 0422 *0026 0000 -1180 2 00: 0000 322 48
47 - 02070 008 00000 0802 0 2880 0000 2141 47
4 -I 0221 " 01:2 0000 068£ 2722 0000 2801 41
4 0020 041 0000 00I6 2087 0000 20 43
60 0020 2 210 000 O00 0441 0000 0441 0
1 0002 0028 00000 001 2 0 021 0000 0127 $I

82 000 00: 0000 0000 0 0084 0000 0084 12
, 7 037 0:80 0006 :0:2 072 0000 :244 2
14 02631 0I1 0000 * 082: • 0828 0000 :222 14 -
$6 - 022 0028 0000 0807 2258 0000 2424 1$

1 " 0287 * 0228 0000 06O6£ 270£ 0000 2847 1__________
$7 * 01.6 '0627 0000 " 1011 • 2881 0000 2'160 6'0 - 0088 * 0684 0000 "028 2217 0000 2421 88
10 " 004£ 0284 0000 0441 0121 0000 :01:7 8
60 002: • 0c42 0000 - 0022 . 0I21 0 0000 126 6 02

-..... ... . ...... ..... .. . .



LI 0000 00157 0000 0000 0066: 0000 006s06;

63 0262 :.02.00;0 o o :.0604 ;223 .0000 1364 6
6: o:043 -0232 0000 o 016 126 0000 .1774 64

6 -. 62 -52 000 -. 0.11 -. 2 21 00 2316 6
oR I 02 ON 83 0000: oS2S - 11 0000 1761

67 .14 -0271 0000 :.02:; 11:17 000 1223 6

61 ~ 000 020 .0000 0000 0043 .0000o 004 6
o0 0317 0053 0000 0 436 - 03 o 000 0561 70

oooik . 000 o 04403 6 ooo os
72 -0321 020 .00 .5: 111 .00 21 7

73 -. 0406 o.021 000 o :.0;24 1731 .0000 .541 73
74 - 061£ - s 3556 000 -76 - 47 o000 2560 74
7: : .0132 -0241 000o023 -101 .00 37 7

77 o00 o01 00 00 -03 0000 000 77
78 0270 -*; 001 . 00 - 066 036 . 000 01 7

£0 -6 020 11 05b 000 -o 0.2 .. .27 0000 ...

54 02000 0o0 00 000 0520 .00 00 055 o£

06 00 7 25 4 0.7003 -o 011 3000 . 0672 1

.2 0042 2S503 0000 001 336 0000o .336 A;

80 0000: 3JS 3 00 3' 0000o 0:12 0000 G2166 90

040276 o624 0000 2716 - ~ 347 000 927 as

s3 031 2 - 3 5046 000 012 33 .04 00 306 1
o ooo 3:6 S:~

soCUA ELEENT 122 LINEA oLAST2

SG 53 .1 ~
tAR ELIMNS 2- 3 INRA MEoE FOCE

3 3 2 $OA o40

7 . .77 55526s :77 :oo 96 9

........ ..... ... .. ............... . .............................................. .......

TORITAL VALUES
I -I 32S7

007

3 .... !

* _ _ _ _ __ ______

:2343.

1*-10
7I

1:4:639

9---2

lo - 022



FOUR N00E SOLID ELEMENTS M MOULI ANDO STRAINS (STRAINS IN PERCENT)

ELE ELAS MOD BULK MOD SHEAR MOD POtS EPS-X EPS-Y ZAM-XY EPS-I ZPS*3 GAMMAX ELI

S 940 342 8 233 0 10 004 008 000 008 004 004 1
2 0.3 31 9 143 1" "02 *0 20 .00: :,0;; 0:0

S 124.7 224.4 221 8 I 021 * 021 048 032 .032 .084 3

4 6 17.2 2 4 1.. 446 * 276 2 14 1 -787 1.74! 4
~S 17 3 2 414 S71 878 8 032 2 9 2 422 8 012 .

.... ................. I....... . ................ 4 . ' 6' .... A"i " I t ;
7 7 18.4 2 482 *1 088 3.128 2 804 2.862 -1 SO1 1.070 7

I 17 0 2 .44 - 741 112 ' .04 1:.27 -. 816 2 14 8

2 475 3 0 a24 3 216 00 1 12 " 002 128 001 127 _

0 4 7 2 .8 r 2 .7 1 9 1 " . 2 3 8 0 1 0 1 I1 0 1 2 1 9Z 0 1 0 .2 0 2 1 0
476.4 272.6 111S 244 0 0 .201 041 .208 012 .221 I

12.4 31.1 212 I 210 018 .10$ 047 114 010 104 12

82 0.o . 1 0 22s 2 127 017 006 003 017 006 011 13

". ' 0 t11 .... 'o b i. .. t 0 " o 1 ... 4

1 7 13 S 6 471 64 817 1.744 1.0 0 '1 222 2.282 II

1. 7 .1 2 8 417 2 174 -1 I47 2 864 2 811 -1.S|2 4 204 16

7 1 _ 4 487 I 074 S20 2 210 2 42: " £21 2 287 17

.1 44 ; 7: 2.::0 3 0;4 3.23' "1 34 4.1: 1&

6S 17 .1 2 484 - 3 286 2 207 4 71 4 181 *2 268 ;Sl 15

20 7 18.2 2 484 -I 487 4 181 2.2& 4 824 -I 12: 6 $82 20

21 $ 17 1 2 414 -1 048 2 903 t 737 3.088 '1 230 4 31C 21

t .441 t V 4 .8. II 4 0 1 '146 oft* .141 - of - 1" : 2t
23 408.2 210 11.1 222 002 220 107 242 • 014 24 23

24 460 8 32.0 182.5 '1 032 111 .011 127 022 104 24

25 227 6 215 141 184 070 O!1 05 082 * 022 12S 28

2 13.4 .4 221 *.271 1 102 .684 -. 628 1.210 2

27 .0 1 . 488 .872 -. 122 .012 .874 22 I 806 27

28 I 6 12S 1 .41 802 .01 -1.289 I 070 - 773 I 842 28
21 I ? 8 481 871 887 -1 072 I 2'2 164 I 1O 21

32 8 II.8 2 484 31,121 2 187 4,644 4 022 -2 171 6 207 32

33 7 17 7 2 484 -1 21 4 142 -2 612 S 220 '1 - 2:6 8S4 33
S& 1.4 2 120 3.:14 5 116 3.717 - 14 3 3.:0 34

21 299.4 268 0 117 0 271 008 447 122 4 001 416 3

26 342.S 21:.; 147 8 144 .008 .088 001 088 .008 080 24
37 34 8 481 7 121 2 1:4. 184 062 - 061 164 - 073 228 27

3 272.3 431 4 is 4 286 -.01: .108 2:: 182 - 12 ; 216 28
80 140.2 414 $ 48 7 441 * 282 I 270 " 012 I 270 : 22 I 822 40
41 1 4 0 0 418 2o 3 49 1 S$ 3 81 3 21 4 02? 41

42 302 43S.3 :0 74 $ 3 62 I S42 A.o81 * $13 4 802 42

42 827.4 166 7 240 1 .271 • 617 2 141 -2 884 2.426 002 4 828 43

44 10:6 6 771 2 422 7 221 308 I 723 -2.014 2 280 - 247 2 127 44

41 112: 4 718 1 486 6 1:0 026 Ol 01 088 • 026 018 41

-U . ......... ... f ......... . o.... ........ .. ...... 4 S .......... :o.l oo ..... :. 'o o0 6 o4 _o1 " s

47 172.1 418.1 60 6 428 080 032 433 230 212 441 47

48 194.1 421 4 68 4 411 071 017 S;1 32 23 .1S1 48
41 I 4 0 0 481 " 221 822 2 828 1 830 "I 217 2 027 48

60 I 4 0 0 411 * 218 12: 2 004 1.514 83; 2.353 10

I 724 2 606.7 286 2 266 282 2 784 120 2 78 282 2.048 I

62 1711 96S 7 820.2 077 * 182 2 6:8 - ;22 2 702 1 I:8 2.807 12

82 1040 . 633.1 486 $ 13 " 081 068 040 Ol - 064 134 82

11 672.1 162.4 248 3 .23 .123 - 024 * 046 121 - 021 161 86
6 S03. 483 7 188.2 210 30 - 114 .316 380 * 14 148 86
87 I 4 0 0 411 • 124 8 720 I 901 1 £21 218 10 03 S,

S& 1 • - -0 0 r 0 441 12 104 218 12 SO " 480 12 381 18

SI I110 .8 721.4 118.6 ,144 - 201 2.706 -.722 2 0 28 2

60 718 2 SO.1 320.S 182 - .07 .072 03 073 0 018 171 80

II 78.0 407.6 26. .467 014 00 .04V .062 - 004 .087 S1

82 20.j 421.8 Il; & 372 - 023 012 • I4 070 0 o0 160 2S
62 428 I 412 8 1620 .221 128 -. 042 - 028 .126 - 044 170 42

64 447.9 416.$ 170,6 .315 107 082 13. .12 006 147 68
61 I 4 0 0 .426 -1 032 14 001 -8.033 11.014 -2 027 17 081 61

68 I 4.0 0 491 -3.816 It 4: -At.860 29.742 -16.070 48.12 86
67 1 4 0 0 46 4 211 -1 67S -3J 171 18 281 -16 751 26 084 17

68 166,8 418.1 18 ! .420 - 1S7 121 ' -4 - 271 528 68

69 242.2 440 8 121.1 .217 124 .027 - 184 066 176 241 68

70 468.7 418.1 178 4 .208 022 028 114 114 012 120 70

71 I 4.0 0 41S - 76 12 634 4 32 12 883 -1 116 13 218 71
"... ...... ... ~ 40 0..... o 4i4 4 1 4 ' 14.'"'''i8' 2i 4 1!

73 ,I 40 0 4 6 7 411 -2 IIS S 741 8.221 -2 128 11.1S4 73
74 I 4.0 0 .418 *.21 - 022 '1 11; 424 - 770 1 201 74

78 W8t 1 $6 2 430 8 128 - 020 014 " 012 018 - 02 238 71
74 6117. 1 47201 -- 0 O2 012 082 -.OI9 111 76
77 I 4 0 0 49S -4 £3 6.322 7 888 7.61£ -8 118 13.7.7 77

78 I 4.0 0 46S 0 060 - S.8 7 208 .. :14 -2 302 8 IS7 78

FOUR NODE SILID ELEMENTS " STRESSES

ILE S1 1X SiG Y TAU Xt S G01 210 T3 TU * I T TA S1 G /SIG L EV -Tt

I 270 822 ".O01 828 270 121 131 1;7 .093

2 226 . 44 044 476 211S 1 10 0107. 178 04 2
I ... t jig . ...... .4 ;...... I . "* o . t. 1t....? ..

4 .272 148 004 S48 373 087 1 417 1 484 1 721 4

4 32 S6 013 162 281 01 2.871 I 473 I 811 7
4 884 Is1 Oil 317 462 017 2 2 I 418 ! 87 8

7 517 71: 008 7$1* 17 Ot9 1 843 1 3 4 I 286 7

22 3 26 002 126 226 081 - 108 I 58S 1 02 8
32 I 013 • 007 1 01: 32 344 - 611 2 114 207 1

10 388 I 371 021 I 372 21 488 I 211. 472 274 10
........... . 4 ..... .. 2 " t:801 -. 4-4 -4 ii

12 .214 SS • 01S 173 377 .268 -;.718 2 51 170 12

13 126 315 008 2IS 221 041 2 148 I 217 .030 13

14 ;$1 218 084 241 028 10! I8 519 I 272 0&2 14

IS 074 112 0 7 IS3 073 040 5.05 2 08| -'3Tr IS
IS 278 283 026 313 2!s 027 3 761 212 .846 II
7 3SS 419 DOb 41 34 043 257|SS 447 I

1 371 473 008 471 270 062 3 108 278 I 024 18
19 *44j A8 0D0 40 .0 2o 0I6 s it 1 04 1 0%4 I

20 513 627 00 628 513 0SS 37 1 225 I IS4 20

21 288 478 004 475 38 013 I 15 211 I 070 21

22 361 1 SS 027 I 4 260 $82 I 314 4 28 244 22
23 311 t 211 1 "60 I 2SS 218 478 -11 043 W 13277 22
24 32 712 • III 742 306 218 -IS 262 2 428 14 24

2S .211 04 IS 3C3 004 1 24 2 522 24 862 179 21

26 002 012 000 0 2 001 000 5S 817 I 671 008 28

*... . : . ... ooo " -"L "oi. ,oo 00 . 017 -12 8t4 -s -i 000 17
28 081 022 " 031 04r 00 038 -67 61 9 301 781 28

21 t68 241 - 00s 242 I16 .040 -2 1'0 1 471 752 25

20 202 216 • 005 21$ 201 049 -5 42 1 488 81 20

' I i48 3 4 • 012 -" T 247 0 0 -; 1;07- ri 1 T 000 1

22 21V 316 • 020 320 216 062 11 114 I 442 1 041 32

33 2I4 424 0 (O0 12S IS 015 "4 522 I 213 I 01 33

24. .814 609 004 806 114 048 -2 286 I 188 155 24
3 $ . . . t12 -1 I it 11o SO l -1 11 , 2 6 202 33
2S 081 281 0,0 281 VSI 125 Co 4 251 II1 38

27 Is 087 - 141 844 I 33 -78 472 14 637 1 065 27
28 376 01! 014 222 021 064 56 168 S 802 1 78S 3

21 IS6 T2 I$2 415 "078 171 35 I6I 5 400 1 ;36 39

40 - 041 277 212 282 3 152 24 26 241 -2 502 "1 000 40

41 - 007 275 - 014 273 .06 142 -2 508 -24 540 -1 000 41

42 - 426 402 118 432 " 4S 444 t0 S01 41 -I 000 42



422 1 62 -t :6 -66 61 20 20 2.211 *611 31 .000 43
44 20 0 4 .201OS SOS 8.512 0 605 .70 44
45 -. 044 413 .036 .465 04 2S6 4.250 -10.033 -I 000 4S
61 010 021 .01$ .037 000 O; 3 723 70. 2;0 2$,:177 4
47 1.1 0 2 .1S2 276 - 031 57 S2 306 -7 &22 -1.000 47

k : 44 4 *$5 45S 32 000 JIS$ 43 851" G250 340 "1 000 4 4

46 ".027 ;01 * 11 780 ;.; 42 -31 :3 4 ;1 70; "1 000 4

12 -10i0 29 Sit :::02.
S0 02 .40$ 084 427 041 172 *!4 182 5 264 1.592 10

S I 578 967 1. 1 13 ".7;2 943 -1 715 1".1 75 1.000 S1S2 ag$o 6$$ 02$ all - 6 46$ 00$ - 1~ 000 oo - oo

"'S ......:" ..... . 8 '" " l *....... - . .... I " .. ... 6 " 3,0 9 ... I.. -" t -' oo 0 "

14 245 030 05 .251 -. 0. 143 8:1.282 -4S 440 -1 000 14
1$ 1.0l1 130 15 IS! 041 00 474 -71.151 10 414 2.S18 $5
16 2 a$ O $ 6S 2 211 SO 3 066 "21 33 "1 000 6e
17 803 670 132 772 501 136 :!7 72 S43 .202 S7
a$ 456 562 - 0:1 110 427 031 -24 35 S 261 42 16II - 84 1 62 - 1 61 113 - 70 8$1 -$1.95 -1 00 *-.00O 11

60 - 124 260 02 211 *144 417 6 376 • 124 " 000 60

... ' ... ... & S .......... .. 2 .... 
0 .:, 

...... 
;o76 

"',- 
03 1 

o0 -0'o "60'S """ , 1

62 I 'll -. 031 0 10 064 -. 1 1 272 * 420 -1.0 62
62 a 0 020 012 600 00 .;a: 1 017 6.911 2 142 63
70 .44 60 I67 750 S6 13 6 460 2 S4 21 74

" 62 575 • 013 .16 121 0271$ "62 10os 026; 710 216$ 422 004 4230172112 024 - 062 024 72
7 t $ 1 0 2 * .0 1 4 3 0 4 , 1 $ 4 'O 0 " 7 S 8 $ 7 2 ; I T

$8 "1T 11 9 * 24 9 2 119 * 28$ 27$ "31 4 7S 27 "1000 a

"'t ...... :t ....... .... t4! .... .. " ..... ' .... .. -"i... t ; "" ,f~o ft ... .. :I .. ' . ':o " ,. . . ....

7 2 ,5 I 432 004 4 3 3$8 01 6 03 1 0S2 03 4 72

73 .232 242 002 .242 232 00: 3 077 1 045 017 73
7: 001 04 002 004 ".O OO 003 7 S 4 .000 74

7$ " 17 0 "054 17: 1:: ,1 3 * 14 9 *104 "1 000 7!

78 08 .....1 03 5 ... .... .3 *s 022 $S 3 I s& "4 7 

% 
: 00722 

" 00 1) 75

7S 157 210 003 211 is 007 12 34 1 070 021 76

...... , . ...... 
. .... . . ... .

..... 
.. .

.. ... 
. .

.. .

...... .............0 . .... ..

.. . ... .....

* -7-



PROGRAM SSTIPN

~. ......... ....

NU. E . F . E.E.NT.. .... . ..... .... ... . ................ ... .. . . . . ... .. ... . ....

NUI. ..... .. F ..... ... .........T . ...... ...R . .. ...... ...... ..... ........ .....

NU E .. ... N .......... ... ......... ... ...... . . ......... .................... .. .

NU. E ... ... A ....... .......N.K .......... ... .... .......... ..... ....... ..

.... .. . . .

TOTAL NTERFNO'IS N

NUMBEf OF IFFEOAR MATERIALS .......... I

NUMTER OF BAR 0S0 ELEMENTS . .... |

NUMBER Of BEAM LMENTS............... 0
NUM5ER OF OZFFF BEA M 0N IA N..
NUM:ER 0F NOOALL LNS S ...NUMBER OF PRXTI ELEMENTS .. O
NO OF INTERACEEI!Z IN PRESEIST PART 3

NUMBER OF INTERPAC MATERIALS:.
TOT AL NUMeR OFiL 70MIIS
NUME aoF 01FF OR soIL MTERAS .

NUMBER OF NOOE .tOUNATION.o
NUM r O NE IN A ELEMENTS ...
NUMBER OF RE UT O A

NUMBE stof LOAD CSS . .

CALIN FACTOR ..... 00000

ATMOSPHERIC PR2SSUPE ... 1 0BB00

U!#!T WEIGHT~q OP WA E .. ......... . ... ......

.......... ...............A.TOTA ......... NCREMENTS

-1NthNgdt' NO. .i1N LAYtR NO........ .. . . . .

INCREMENT :40 2 PUT ON LAYER NO 2

I-r WEM T Rb- T-UT 14 "AE 0'

INCREMENT NO 4 PUT ON LAYER NO 4

-tINCAmNt NO- t 'OU N LAVtA NO .. .y

INCREMENT NO B PUT ON LAYER NO 4

NCREENT NO "-P.LY LOAD CASE

..p.



NODAL POINT INPUT DATA
NODEI NOIJAR.:POINT COORDINATES B C. CODEre NUMBE x 000

4 3 .000 (0I I I
300 00 I 1 1

7 , D0.00 00 I I I

B 14. 000 00 DOD

to IBODO6 000 II
II 74 000 .000 i I

:2 2.000 .00 I I
12 1000 000 I I 1...I...... ... ....... . . . .

1 ... ...boo . 0 Q1 ...... .... .. a 1
Is 10.000o 4.000 0 0
Is 20 000 -00 0o 0 0
17 30 000 4 000 0 0 0

. I 2.000 4.000 0 0 0

21 S oo oo0 0 0i 113cc... jK~1 ____._.......i. . . . . . ...............0... . . -

200 I9 o o 0 0
2 4 o 7.0*00 0 0 0
2 1 2 7o 000O 0 0 0

26 1 000 . .o- ..........00*.1
3 3.000 7.00 0 0 0

2 a 42.00 7.000 0 0 0

2. 20 000 10000 0
43t . 0000 .00. 06 OD 0 .....

44 34.o 00 0. 00 00 0 041 42.000 71000 0 0

17 sooo 400 1 0 0 a 0
44 54 000 1000 0 0 0 o.*1

10 74 000 1 . 0
1000 S 7 0 0 o 0

36000 71O00 0 0 0

3 1oo 7000 I 0 I

:11 10. 0 11. 0 0 0
16 10 00 10.100 0 0 0

2- 20.000 lT.1o
11 74 00 I100 0 0

4I 1000 o1o 00 I 0 o

12 42.000 13o 0 0o 0 0

12 t000 30 0 0 0
14 14.000 DOD0 0 0

61 It.00D 1 00O 0 0 0

11 6017 000 ;0.00Do 0 0 0 
1

S; 100 13D 000 0 1

70 4000 1400 0 0 0

W ~A::,oo ~ o.... -lg " .... .. .. 6 0 0
73 1000 14.0 0a 0 0

77 10000 14.00 II a 0 o

7o $20000 11.0SO 0 0 0

71 14 000 11.9000 0 0 I

:2I : 4600 13.O 0 0 0
42 74 000 1.000 0 0 0

64 £2 00 00 0 0 0-ir o 1000 i.0 a0
61 74 000 I3 000 0 0 u

LB 1 00 0 13 . 0 0o 0 0
07 100000 0 0 O 0 0

II 4200 I 00 0I
70 20 000 I4 000 I 0
7I so00 7000 Q 0 0 0 _______________________

13 7 000 17. 000 0 0 0
14 74 000 1700 0O 0 0

17 10000 1000 I 0 a

* . . .t o t o , . .. ..... .....

:1 0 S ooo0 02 T: oo ls.Oo o a

*3 U2DD ' D
I o I

;6 000 0.



STRUCTURAL ELEMENTS LINEAR ELASTIC

BAR ELEMENTS .------

MATERIAL HUMmER E AREA WEIGHT/AENCTH

ILMT'dNICTED NODES MATL
NO I J NO0

. . ...... . .... .. . ............. . . . .... . . . .. . . . . .. . . . . . .. . . . . . .. . . . . . . . . . ..

1 46 46
4 46 47 1
S 47 46 1

7 4% 40 I

£ SO sI
10 Ell

Soil MATERIAL PROPERTY DATA

YOUNG'S MODULUS .ULK MODLUS STRENGTH PARAMETERS

1 0660 6000 00 S00 50 1500 00 600 00 3S 00 00 50
2 020 40 00 200 200 20 00 200 OS 00 00 SO
3 .0600 1000.00 400 700 500.00 500 50 4000 00 so

* ~ ~ '~iU d.AtK ............ .......................................................

ELET CONNECTED NODES MATL ELEMENT CENTER COORDINATES
NO 3 K L NO Y-ORD YOR"

1 1 2 is 14 3 1.000 2.000
2IS I 2 1000 2.000

3 3 2 22 21 s 000 2 000

s Is Isit 272 3 o0 2 5.000
* S 7 20 Is 2 41.0OO 2 .GOD

tO 22 20 2 S2 000 2 000
It| 22 21 00A O 2:.*00

1 I0 24 22 2 70.000 2.000
;010 ;; 24 23 3 TOOO 2.000

11 11 12 26 24 3 76 00 2 000
t I I Od6 1666'

13 1: I: 2: 27 3 S.00 5SSoo

20 2 17 26 24 2 21 000 6.00
2l 22 22 3 30 2 33.000 S.60
22 22 24 272 3 2 37.000 SO0

22 24 2 33 32 2 4.000 6.60
24 20 21 34 36 2 S2.000 .6000

26 27 2! !: 40 2 6, 000 660

2 2 2 34 2 S 000 6.SO
20 22i100

22 32 2 3| 3S 70 2O0 s. O

23 25 20 38 37 3 71 000 S.S00
26 20 21 44 34 3 22.000 S S002 21 22 41 40 2 S 000 6 6O

21 22 24 47 46 2 520000 650
22 30 3 46 47 2 3 000 Sa0o
22 3 26 41 4 2 2 000 S 500
"6 '" '1 5 4t ..... . 000 " 6 o
31 33 34 47 4 2 72.000 a S00
2 3 2 5 62 7 2 Si.000 .S 00

33 3S 38 41 4 2 2 000 0 750
34 36 37 so 45 I- 2 000 A So0
3S 37 3 s1 6 3 7.000 1., 70

?S 3: 3: :2 21 3 8.O 0

32 45 46 51 57 ri A oo 1o 70sI I ". ". a "" 1 4 . 1. .. .D o o .. .. Ito . . . .. .o .. ... ..

3 41 10 51 66 ! 70.000 10.7SO

40 60 4I S| 66 I 72.000 10 760
45 61 52 El 60 I 66 000 to 7SO
47 i 4 5 62 1I 61 000 10 750
42 4r- ;0 ____ gSE r I 70,OOO 170
44 s5 46 64 62 I T2 00 10

45 66 67 66 4O I 56 000 12 720
1t " 32 .... 1' "'""s "0.. 00. 6 .... 10 7*0

47 S4-- 83 2 1 46 000 12. 20
4I 25 N6 67 63 I S2 000 12 2SO
4 S$ S7 64S d I so 000 12 2S0
SO 67 61 66 66 I 62 000 12 250

S7 1& S 7 i 71100000 12 2S0o

:3 :09 :01 :: .. I . 000 1 2 25S0

44 .O ..... oo,...,....4. 000
SS 63 64 72 71 S2 00v 13.500
56 64 SS 73 72 6 000 1,.'00
57 6s as 74 72 I 62 000 13 Do

"S 44 67 7S 74 T 70 000 13 :00
55 67 .6 76 76 I 76 000 12 So0
60 66 66 77 76 I 66.000 I 500

Il 70 71 76 7. I 45 000 14 00
I I t*1tI * 000 114 60

62 72 73 60 70 I 56 000 14 500
64 1 74 92 60 I 62,000 14 600
6S 74 7S 62 . I I '0 000 14 S00
4 7S 7 3 2.000 14 o
67 75 77 54 63 I 66 000 14 600
64 73 76 85 65 1 53 000 IS $00
62 76 60 45 65 I 6 000 1S 600
to "0 ' t6 it 060 I t S00
71 61 62 66 67 I 70 000 is so5
72 62 62 66 66 I 7.000 IS oo
72 3 64 so 66 56 OOC IS So0

7S as 67 92 :1 62.000 16 50
76 67 66 52 12 I 70 000 Il 500
77 6 .6 14 62 I 7 000 16 S^0
I OTR U 0 " 4 L AE 000 "t 1 00

CONSTRUCTION LAYER I.IffORMATION_



. .................... ..................... .............................. .....................................................................................

...................... ................ ............ ,........................................ ................... .............................................. ........ .. ........... ..............................................................................................

S.................................................. ..................

......................................................................................-................................... . .....................

SSTIPN I LAYER OF GEOTEXTIL . P-2400 PPNC E-%%, 1N0

LOAD CASE ..................... a I~- *r r

LARGEST IE. NO IN THIS INCREMENT 7I

LARGEST N p RD IN THIS INCREMENT BEsS

BAND WIOM ........ : .. ..... 40

TOTAL NUMBER OF EQUATIONS ......... 222

NUMBER OF EQUATIONS IN BLOCK ...... AS

NUMBER OF $LOCKS .................. 3

mumith OVN, 0 , VodAie tAb ...

NUMBER OF PRESSURE CARDS ....... 0

*. 

,._p

* 
U



NODAL POINT FORCES IWEIGHTS OF ADDED ELEMENTS)

NP X-FORCE Y-FORCE

10 0
.00. 0

0 0.

2 0. 0

it . 0.

4 0 0

170 0

210 0

200

20 0

24 0 0

120 0

23 0. 0
.. ... .; ............. ... 0 07........ ..... .. . ... . . . . .... . . ... .. ... ...... .... .. ......... . .. . ..
IS

1 7 0 0

200 0

21 0 0
22 0 0'" *0 ,-'-....... o ..... ... . . . . .. ....... .

24 0 0
24S 0 .

27; O 
0.

210

29 0 0
320 0

32 0. 0
33 0 0

0S O O.

38 0 0

17:0. 0.

1 0 0

87 0. 0.. . .... . ..

2 0. o . ................................

10. 0

40 . 0
810. 0.

3 0 0

67 0 0
44 0 0

7)0. 0
700 0

0.. l .... . ....... o ............ .... .. ............ .. . ... . Z

47 0 0
0

0 0 0

710. 0

2 0 0
3 0. 0
4 0 0

. . .. . .......... o ..... ................ . .. .. . ...

S8 0 0
£7 0 0.

£40 0

860 0: 0.

1 0. 
0

8 0, 0.

$ .3 ..4 0. O.

S 0 -0

i 0 
0

* o

o . 0
'70 0 0
71 0O. 0
7 2 0 0
I '1 .. . .. . 0 : . . . .. . . . . ....... ................. . ...... ... ... .. ...

7 4 0 0
7. 0. 0
7/ aO 0
77 0 0.

79 0 0

10 o .. .. . o. . . . . .. . . . . . . . . . ... ... . ... ........ ... . . . . .

82 0. 0

S4 0:4 00 -0
O .

1O 0 0

S2 2o -4 so
T)3 O -- 4. So
:4 0 "2 O00
SS 0 0



LOAO CASE. . ... ITERATION.-* 2

NP OELTA*X OELTA-Y DELTA-*2 X*-ISP Y-OISP ZZ-ROTAT -TOTAL NP

1 0000 0000 0000 .0000 ,0000 p000 0000 1
2 .0000 0000 0000 .0000 0000 0000 0000 2
3 0000 0000 0000 0000 0000 0000 0000 3

........ ..... o o. .. oo...... 0000 0000... O 0 .. ...... 66oo 000 • OOO .. . o o .. . . . . . . .. . . . .. . .. .

0 .0000 0000 .0000 0000 .0000 0000 0000 0
7 0000 0000 .0000 .0000 0000 0000 0000 7
2 0000 0000 0000 0000 0000 0000 0000 2

1 :000 . 0000 .0000 . 536W . o000 . 0000 . .0000 I
0000 0000 0000 0000 0000 0000 0000 110~~~ OOOO OO0 OO OO OO O0 0000 IO

IS 0000 0000 0000 0000 000O 0000 000 1

I4 0000 0000 0000 0000 0000 0000 0000 1
lS 0000 0000 0000 - 00 000 0000 0041 1

I8 OI077 008I .0000 - 1827 0211 0000 1880 18 .-
1 0242 * 0006 .0000 - 2187 0772 0000 .2700 II
20 020 005 0000 .- 141 117 0000 13 20

'" | "" " 62 ' .bl ......... obo ... ."'0 4t ........:"'1 04 b00 ....... . . . . .1 .......... .. ... . . .. ... . .. .22 -. 000 .0000 002 .0000000 00 0000 0088 22

22 " 0007 - 0014 0000 *.0001 -. 0047 .0000 .0047 22
24 000 - 005 00000 0010 010 0000 0102 24

25 •0020 0024 0000 .OO15 -. 0087 0000 0080 20
26 .0000 *.0001 .0000 0000 "•OO31 0000 0021 26
27 .0000 0000 .0000 .0000 0000 0000 0000 27

27 0000 . 0000 . 0000 .. 0000 00001 . 000 0001 28. . . . .. . . .
2 OO 00O0 O OO1 *OO1 OO OOOI 38•" .... •' 6 1 ..... oo ....... o.o ...... 0000o ....... 0000o .. . .ooo ...... 0000 0 "0 2 .... . ... . . . .... .. .. . . ............ .

30 ".0146 0027 .0000 .1241 .0474 0000 132 30
31 .0286 0172 .0000 ..2127 0081 000 2208 31
32 - 0480 0052 0000 - 284. 1.02 0000 3129 32
33 :.077 * 0080 0000 ::2;8; :,221 0000 341 33
34 CO39 02 O14 .0000 .2221 * 2300 0000 3287 34
3Z - 0823 0 0481 .0000 0 1648 -. 172 0000 2428 3
3 0000 0 000 002 01 0000 0121 31

6 . -yo ...... OO'6 . 6 . Olik. . 000... 1 ..................................................
s060O ~ *'6, *00 .01,14 If

3 .0028 * 0047 .0000 .001: 012 0000 .0114 28
38 0000 0008 .0000 0000 001 .0000 001 3 28
40 0000 0000 0000 0000 0000 0000 0000 40
41 0000 0000 .0000 0001 00 1 0000 0001 41
42 0176 0080 0000 - 0172 0200 0000 0806 42
43 0335 0086 0000 - 1306 0722 00 1417 42
44 0338 0220 0000 1288 0611 0000 140 44' $ 6 i .. ..... .. b 0 ' o 6 " " ' . .. '| ' o ' ' . .. ..

614ll 006 I 6600 .11i6 4;
46 0304 .0084 0000 -. 10S7 .3028 0000 3207 48
47 0280 -. 020. 0000 * 0891 * 2071 0000 3188 47
48 0112 - 0678 0000 * 088 2887 0000 2941 48
48 - 0023 * 0707 .0000 - 0281 .18A8 .0000 2007 48
10 .0017 - 0272 .0000 *.008l - 047 .0000 0470 80
8 -.0010 - 0054 0000 - 0018 *.0139 0000 .0140 I1
82 0000 . 0018 0000 0000 - 0017 0000 0087 82

•". 00-. . . o... . 66 . 66 . 0 .. lit I"vs Z'.

S4 -. 0310 .007: 0000 :.107: : 107 0000 I182 98
81 - 0400 - 0088 .0000 - 0882 -. 2288 0000 .2811 1451 0901 *0 0.:82 0000 * 0:41 * 292: 0000 3073 .5.

" "•Ol18 - 0707 0000 5 1184 3 140 0000 .3348 87
88 * 0061 -.0723 0000 -.O11l - 2277 .0000 233 8
18 " 003 - 0284 0000 .0.7 .0857 .0000 .O87681
60 *.0016 -. 0017 0000 0042 -. 0S13 .0000 0811 60 %

51 .0000 .0018 0000 .0000 -:0487 .0000 .04;7 81 U
62 ".0482 .0012 0000 * 0782 * 0280 0000 0821 62
2 -3.0668 * 0071 .0000 - 0417 -. 140 0000 1412 63
64 - 6II1 - 037 0000 - 012 1842 0000 .2073 64
61 * 044 * 0764 .0000 -.0882 3 218 0000 :2412 S-
66 * 0171 - 0727 0000 " 0107 1812 0000 160 6s
67 *.0080 - 0280 0000 -.0250 - T I 000 1211 67
68 0048 1 0060 .0000 0070 :0127 0000 .0141 8
68 .0000 0018 0000 0000 -*.008 0000 0018 88
70 .0104 0014 0000 080 0458 0000 0818 70

.... ot ... 6. .:o 4 . 66 .. 'od6d6 .... :'oi . 8 .1 0 1 oo. .I .............

72 O020 * 0363 000 0711 144 .20000 144 72

73 -.0561 - 0719 .0000 - 032 -. 1744 0000 1832 73
74 - 068 234 0000 - 0987 2989 0000 31S0 74
75 :.01l - 0217 0000 0 0274 " 1334 0000 13:2 7
76 0072 -.001 0000 .00:2 0111 0000 011 76
77 .0000 001 .0000 .0000 *,004 0000 0041 77
78 0468 - 0072 0000 " 0173 0486 0000 0751 78

S...... 1...... - ..o ...... o t ....... l06' W
80 .. 042: - 082 0000 - 077 1284 0000 140 80
81 0472 - 2344 .0000 * 0631 -. 2731 0000 2811 81
82 215 - 2908 0000 200 378 0000 4280 82
83 742 - 0466 .000 7432 " OSiO 0000 7449 82 -

4 0000 088 0000 .0000 0880 0000 0880 4

81 0248 - 038 0000 - 0219 -S.014 .0000 .071 81
88 " 0342 - 0749 0000 . 0400 - 0811 0000 . 1032 88

- 600 0 . . at- ......... o o 01 1 - t, #414 .:1 .. ... ..........

88 " 0237 - S428 0000 " 0280 * 8888 0000 88 81 88
88 1870 - 1010 0000 SS2 " 1078 0000 881. 88
80 O0000 231 0000 0000 2270 0000 2370 10 *4
51 0021 0748 -- 000 002S 0748 0000 0748 81
62 -. 00:2 : 2488 0000 - 0012 ".3488 0000 3481 82
83 - 0017 .8445 0000 - 0017 - 8488 0000 8441 63

84 2822 " 233 8 0000 262. 221 . 0000 . 71 4
00060 .~$ oo6 0060 I'lo 6000 tg

STRUCTURAL ELEMENTS - LINEAD E.ASTIC

....... ....... .. ... . .... .. 1

3AR LEMENTS--INTERNAL MEMIER FORCES

ELEMENT NO AXIAL FORCE

INCREMEH!AL VALUES
1- 0240
I... 614

3 21:S
4 :41

1 0223
7 2402

8 - 04OS
.... Vdf i- vAU .. 0 .0.

I 1418

2 208
3 I 1232

2.3120
* 2 $720
7 I 3117

•-k.*. - % - . -. -- . . . . ..



8 2380

0872Ki

0FOUR NODE! SOLKO ELEMENTS MOOULI £N0 STRAINS (STRAINS 33N PERCENT)

FLE IL•• MOO SULK MOO •SEAR M00 POES UPS-S UPS-V CAM-IY UP•*3 SPS-2 GAMMAS IL! .

622 4 228 2 226 6 386 000 000 001 001 - 001 001 1

2 820.5 220.4 224.2 |11 000 008 088 007 - 003 008 2
2 44 . .43,1 228.8 1.2 022 .. 0.41 .0.2 . 02. .El . ..
4 . 17 .2 .4.4 3 482 -. 3.. 2.128 . 872 .. .. *.. 4

..... 3 2.84 621 .01 . 4 3. 2.21 -2 -88 8 43. .

... .. ....... ..... ..... ..... ...... .. . . . ........ ......... ..... .. ..o .' ... .4 S " oo - d ' " i .... .. .

7 12 412 "1 122 2 214 2 021 2.680 "3 808 8.288 7
8 6 37 a 2 .484 - 787 1.828 88 3i 88 -• .888 2 786 •

1* 471.4 370 O 174, .231 " 007 187 022 .117 0* 388I| 30
11 478.3 272 2 182.0 .241 * 008 .188 - 066 204 - 033 216 33
12 487 8 282 8 208 3 .204 032 110 - 060 114 008 306 12

32 421 4 282 4 182 6 120..000 003 - 002 003 " 001 002 3.... .. ......... .... ... .. ... . . . ..... . ..' ..... 3..... . ..... ... ".o.. . ....... 'o.. 6 .. . oil " 4
17 3.6 12 8 40 628 - 760 I 783 3 060 "4 383 2 243 3S
18 31 2 17 2 4.31 22 2.222 "1 240 2 32 2 841 "1 84 4 080 13

17 I 8 170 8 484 I 222 401 2 268 21481 - 822 2 488 37
I .484 -. 124 2 088 2 870 3.243 * 267 4 07 34

38 . 17 I 2 .434 -3.428 2 206 4 880 4 226 -2 460 1 .788 38
20 .7 3.2 .2 .464 - 637 4 270 2 230 4 72 -2 028 6.41 2

21 . 37I. . . 2 .484 -3 048 2 868 1 860 2 362 -1 208 4 273.21" . ........... . .. ...... .. o . . ... . . . 4 . .I * V .
22 407 1 208 5 16t . .228 *.007 2!? - 082 228 - 014 282 22
24 40- 1 278.0 373.2 .382 022 328 - 03 3121 017 337 24

2 408 0 228 I17 2 082 " 001 000 001 000 00 01 28
7 488 280 : 728 842 02 - 5 3 02 20 .2_

27 4 32 4 I 488 883 - 770 848 1 021 • 132 3 17 27

28 2.3 32 6 7 474 724 - 282 -3 226 388 •871 3 668 28 '.
23 14 4 44 484 83 £16 " 882 228 '4 608 21T6 4 4......... I .... o --4b4l'o ..... ...... 061 80. Odi. -. 44 .4.44 . . *0
21 6 33.8 2 484 " 134 2 2S 4 788 2 878 -3 818 8 688 3
22 2 3 .2 4 4 1 080 2 07 "4 882 4 208 -2 204 8 434 22

22 7 I' 2 ____ 2 a84 *! 232 4 806 -2 683 8 384 -I 18 6 772 22 -4
17 - - 7 2 482 -633 2 882 -2312 0 30 ; 23 2 72: 34
2s 2310 212 7 82 0 283 • 024 832 " 088 818 027 43 5
2S 242 4 216 8 348.0 388 002 l8 008 338 002 338 26
27 I 4 0 0 488 . 0a4 77 2 4102 2 -2 28? 2 508 27

t3 10 444 - o.0104 44 *40 3* 2
213 ...... 2' te I $so 3i 1 S 2~ ' 1 "20 4S 31 21"*

2 0 40 40S 2 I3 4 422 . 102 6 I 838 0 060 " S72 I 2S2 23
40 I 4 0 0 458 263 2 074 324 2 252 " 440 2 882 80.3
42 1 40 0 484 0 2872 2 441 42 -0207 46 0041

42 3S4.4 •11 l S3 425 -8454 2870 33778 "4028 -8122 •480 42
42 828 7 447 8 247 0 271 - 224 2 826 - 210 2 842 " 232 2 278 42
44 314 8 864 4 88 6 177 " 33 2 738 384 2 723 - 334 2 42 44-

48 783 8 607 8 385 243 - 028 2 880 027 2 $80 " 02• 2 825 48
4"4...... ....... 4 0 .6

+  

"'48 *8 -$' 04* 3 444 12 " 718 3 444 4847 1 8 288 6 4 0 485 088 02 3 88 788 - 788 3 58 47 i

42 33 8 288 8 4 0 465 038 025 2 28 325 :3 083 2 238 48
41 II 8 282 8 4 0 488 - 274 288 2 224 0 !22 "1828 2 272 41

10 484 423 7 % 8 714 " 7 1 1. 3 50

83 3086 0 682 7 475.8 352 280 2 771 324 2 77 - 262 2 024 53
52 180812 3 028.8 814 3 086 " 378 2 703 - 788 2 714 -7 2 8 2 52
32 1284 I 74 2 02 - 086 067 022 068 088 37 3'3 74 '. 4 4' 41 404 10 •o84 041 :o04 o1 08 a 3 34

88 601.8 4(4 0 388,2 288 II1 - 020 068 3389 028 348 5$5*'18 822.8 488 8 202 8 282 133 3 020 34 314 0 3 230 38

87 3 4 0 0 488 238 8 002 2 384 8 285 08 8 102 27
I 4 L e - 867 30 877 - 874 00 785 "- Iot o S 400 1

48 2086 3 3044 0 3048 0 000 1274 2 72 22 2 3 2 8
0 17 0 22 4 44 4 062 • 088 083 043 02 " 02 8$ 0
63 284 8 422 0 302 2 783 082 - 0 038 072 90 03 02 82 4

.6 ..



62 64. 42 6 .616 02 0 6 10 04 S1 6262 642.5 466 6 213.S 272 .066 026 - .062 061 -. 064 12S 62

A4 204 6 431 S 110.2 .273 :114 034 1S• II1 * 013 .175 64

66 I 4 0 0 46S 2.07S IS 664 -12.;:: 17 776 -4 166 21 47 65

N6 I 4.0 0 41S *3 429 17 677 -S.21S 34 :21 -20 673 S 2 94 66

67 t 4 0 0 46S 4 SAS -2 21S -26 SiS 20 701 -16 426 36 129 67

66 67.6 406 3 23 0 472 • 044 039 1776 066 - lO 1: 66

6 3S.2 443 6 13S.S 347 002 007 067 034 021 067 66

70 I 4 0 0 46 010 S 761 076 S &S9 70

71 1 4 0 0 46 7 -I 706 IS 606 13 021 21 440 3 136 24 676 71
.. ....4.0..... 4* -*61* .4. 6 't k:o ' ,A If 4d6.1 66 k*066 ~ . . . . . -

73 I 4 0 0 46S S.122 .4 606 6 437 6.666 -S 279 14 174 73
74 I 4 0 .0 49S - 007 - OIl -2 723 I 3S3 -I 370 2.723 74

76 6S3 2 S6 3 33 1 17S 000 ors 133 07S * 060 134 7S

" |73.2 626 I 416 1 16 -*.03: 104 - IIS 124 OSS .l 3 76

77 I 4 0 0 4 S -$.264 6 62. ; 1t2 . 01 . 6 7 77 14.76 77

76 I 4.0 .0 .465 S.12$ - SS4 .707 7.464 -2. ,12 10.36 74

FOUR 6OE SOLID ELEMENTS - STRESSES

LY--Sr T -x SIG*Y TAU-XY SIG-I SIG-3 TAU-MAX THETA SGI/S|G3 LEVEL ELK

I 242 476 002 476 242 Il6 432 I 671 076 I
2 246 A 1 . 012 SIg 247 . 134 2 S77 2 06 . 066 2.. . ..... .. tat ........ ...... !Ib2 ... .... ;61 ... ........ .-Aj1 ...... ..... :1 40o .. . .'.11Ib It. 4 1-4 ...... f i . .. . 6 't " . .. . . . . . . . . . . . . . .

4 .262 .134 004 639 362 0.6 I 421 I 476 1 724 4
S 371 A16 .013 .616 376 Ol 4 16 I 460 S S n

6 40 661 012 62 466 067 3 461 1 4%S I 141 A

7 $22 720 007 721 .S21 1OO I : 3 2 F Y2

.36 .20 -. 002 .630 36 2 O56 663 ]06

326 1.02 - 003 I 02 32 310 - 236 3 136 210 6
10 404 I 355 046 I 362 402 460 2 706 3 34 267 to
.. ... ........ A ..... .. I . ... A" ........ .. I' .4A .. ....... 4 AS.. " - 2 . . . 4 " o I . . . . . . . . .

it 41 t I yI . ..... Io It. . . .

12 37 .2;4 062 6S 364 300 -7.64. 2.64: 174 12

13 136 .272 * 004 273 136 066 -I 566 2 011 OS2 13
14 IS2 261 022 28S 146 066 11 036 1 7;S 044 14

IS 07 16 007 I 07 00x* 0;3 2.02: :03 is

1 .266 276 024 30 2$A 024 46 416 16 464 16

17 341 422 00 423 340 062 7.261 246 633 17

1 372 47S 006 471 372 062 3 462 276 037 1
.. ....... ............ . .. A I I ............ I k .. .6 1 i t .. ..... . . .

020 ,2 11 .056 2 644 .23S 1 20

21 364 461 003 462 .3.4 064 I 627 .276 1.074 21
22 407 1 SS OG6 1 S%2 404 S2 A 636 3 776 312 22

23 304 I 201 " 137 1 221 264 461 " 461 4 30S 266 23
24 .262 723 o 0"6 740 275 233 11 063 2 65 141 24

2S .042 010 001 060 042 .024 I S0 2.157 021 26

26 000 000 000 000 000 000 63 371 142 "1 000 26
v . . .. '660 .............. oo . ... A"o ' . .. .. ~ ... .....o o .. . .. o '" ' i 4 t s " "s i " . . . . . . . . . .. . .

.. . .6o 000 ........ O...... 0 0 . -000 . 0 DD a~ a 44t 11 ~ 1 it
26 .070 03S - 033 060 .015 037 16 634 S it1 746 26

26 164 .237 000 237 1S4 041 * 311 I 637 626 26

30 206 303 - 010 301 204 Os -S 667 I 493 006 30

31 2,l1 346 * 013 310 246 .051 "7 S6 I.4O I 010 31I32 .241 .324 - 020 342 237 .062 -Il 414 I 443 I 04 2

33 116 .623 . .624 SiS .016 -4 907 I 213 I 064 33

34 . 466 160 . - 0O 1 60 . 466 047 * 636 I 160 642 34

".61 . o4 . olo "" " 1.615 .... it .... ...

36 117 387 - 034 362 113 136 -7.09 3.460 .109 3637 041 0001 .06$ -34.:; -111$.00 -1.000 37

36 012 07 026 071 002 026 2 4 -32 S7 o1 000 36

36 .076 .306 .171 .400 * &01 206 26.310 -22 14S -1.000 36
40 .016 .314 .006 314 .016 146 1.S63 17 746 6.221 40
41 034 .326 .020 .327 033 147 312. 6 616 3.31 41
42 * 291 353 064 364 3 202 333 7 327 -1 204 '1 000 42

43 .172 1.120 - 612 I 364 - 416 .60 -21.716 ".278 1 000 43
44 IIs 1.116 140 t 127 .076 .121 7 764 II 616 4 020 44
4 s ol 447 060 .So o1l 2 7 610 43 231 IS 666 46

46 - 103 064 074 - 001 - 1;: 076 3S 6S& 004 1 000 46
47 066 1e 163 320 -. 066 .163 3.736 -4.60 -1 000 47
46 144 422 1:1 46S 070 212 24 $43 7 033 2 242 4a

46 - 041 101 006 101 * 04t 071 2 463 -2 4S 1 000 4A

0 0%6 403 067 424 047 166 -13 677 6 94 2...0 4
:l 736 41 " 436 I 006 4 626 -14 116 -I 163 1 000 I
62 2 667 637 * 004 137 6.7 797 131 -I 42 7 1 000 12

.. . 0. ...... .... ........... .5. 1 .' ' ,o S

64 400 103 072 417 066 166 77 066 4 631 I 424 4

61 614 151 171 666 10. 373 76.380 7.617 2 S34 61
s6 666 Os 233 2 012 "OSl S32 70 S7 It 749 -1 000 1.

$7 474 600 - - 871 401 13 -30 342 1 666 247 S7
S .343 474 - 064 600 317 062 -33 021 I.276 21S S
S 1IS 1 01;7 "211 1-0:0 '1 ;:2 1 :2; *:.:37 El " 00 S

S " 23 217 117 246 - 636 663 6 060 - 322 -I 000 0

. ... lt . .bel . . . 14 .......... ." ... 1 V 4 . . .. . ..

12 233 0A 236 406 - 0A 247 3 71S -4.626 A 1 000 62
63 616 • 034 • 167 616 - 076 317 -7S 190 7 360 -1 000 63

0 3 A o S7 126 a 0 s66 1 444 16S 64
-S 00S 41 S S12 .0;j "- 130 066 022 6

66 ?77 060 - 020 .20 667 027 -36 160 I 064 036 66
67 167 291 - 012 262 1:; 049 -7 41S I 100 1: 67
I O . 006 - 01 . 014 02 . OIl -24 241 - 320 -1 000 66

... ..... 110 ... .... ..04, ... ... . ...... k. """1 o I I f. ..I-1000 o

70 332 349 - 040 361 261 041 -36 674 I 276 103 70
71 722 7S6 0os 7TO 721 01; 6 461 1 046 016 71
72 401 437 007 43. 400 719 10 its I 01 O2 72

73 242 2S7 0OS 25 241 0o0 is 712 I 073 027 73
74 004 Ole 001 016 006 404 6 461 2 131 422 74
7S 044 179 466 666 - 376 466 41 123 "1 76 1 000 7S

7 • 16AT I 033 4 1 I 202 * 336 766 -IS 336 -3 676 "! 000 76
is 62 06 004 61 0*1 014 17 ' 44 166 17
76 202 214 003 216 20 007 14 5S1 1 071 026 76

°

* . .o.



PROGRAM SSTIPN

,-

.4

SSTIPN: I LAYER OF CEOTEXTILE PT* P ES ,sO00

TOTAL NUMBER F NODES .. .............. .. ...
NUMBER OF AR . EM NTS . ............. ...
NUMBER OF 0FF BAR ATERALS ....
NUMBER OF BEAM ELEMENTS 0.......... ......
.UMBER OF FF BEAM MATERIALS ......... . .
NUMBER OF NODAL LINKS . .......... 0....
NUMBER OF INTERFACE ELEMENTS . 0
NO OF INTERFACE ELE IN PREEXIST RT

NUMBER OF INTERFACE MATERIALS .... 0
TOTAL NUMBER O SOIL ELEMENTS .......... 0

NUMBER OF 01FF SO L MATERIALS .......
NUMBER OF ELEMENTS IN FOUNDATION ..... 28 -*
NUMBER OF NODES IN FOUNDATION...... S2NUMBER OF PREEXISTING ELEMENTS... 0
NUMBER OF PREEXISTIN NODES .... 0

NUMER OF LOAD CASES ............ 2 ,
CALING ACT O . 00000

ATMOSPHERIC PRESSURE -- 1 O01800

UNIT WEIGHT oF WATER -. 022

..... .. ... ... .. .. ...... . .. ..... ..o . .. .. .. ... . ... .... . . . ...... . .... ... ..... .... l

OMPUTATION SEQUENCE FOR A TOTAL OF INCREMENTS

N O I A LY bAb I .... ............... M A .

INCREMENT NO 2 PUT ON LAYER ND I

INCREMENT NO 2 PUT 2i1 .AYER ND 2

INCREMENT NO 4 PUT ON LAYER NO

INeMk wt: N ' NT 619 N LAVEA NI 4.......

INCREMENT NO H PUT ON LAYER ND S

INCREMENT NO 7' PUT ON LAYER NO | B
INCREMENT N 8 APPLY LOAD CASE 2

0T -

ATMOPHRRC PESSUE .. 1 560
RtV* *... ... 3 2 ....

.?TAT m



NODAL POINT INPUT DATA

NOOK NODAL POINT COOROINATES B.C COOE
NUMER X-ORO Y-ORD x Y 2z

1 000 000 1 I
2 10 000 000
3 20 000 000 1 1 I
4 30 000 .000 I I I
s 31000 000 I I I
4 ........ * . DOo0 .. ... Do00 ...... ...... . .... .. ! .. . ...... ...... .. . ...... .... .. . .......... . . . . ... ..... .. . .

0 so.O00 000 I I I

S4I I I
s S, 000 000 ! 1

10 41.000
:0 74 0 0000.|
1 82 00 000

)O 000
13000 I II .......... 0 ........... 4006 ...... .... .......................

o 000 4000 0 0 0
I: 20 000 4 000 0 0

14 2 00 000
20 30 000 4000 0 0 0

3: 000 4000 0 0 0
23 4 000 •.000 0 0 0
20 74 000 4 000 0 0 0
21 4 000 4 000 0 0 0

2i a0.000 4 0 0
23 6, 000 7.000 0 0 0
24 4 000 4 000 0 0 0
2S 32 000 4 000 0 0 0
26 42.000 4 000 1 0 02 0 000 7.000 0 0 0
34 10 000 7 000 0 0 0
2 14 000 7 000 0 0 0

36 66 000 7.000 0 0 0
37 2.000 7.000 0 0 0

3 2 0 .o2. ..0 

3 000 7 00 0 0 0

34 540.000 .0o0 o 0 o

32 2000 7000 0 0
3 30 000 7 000 0 0 0
34 31.000 7 000 0 0 0

41 420 t0000 0 0 0

3 o0oo. 0. 0 0 0.....

47 00 0 000 0 0 0
4 1 t0 000 10 000 0 0 0
43 20.000 7O.00 0 0 00 10 000 10.000 0

1I 42.000 ;0000 0 0 0

4 000 1a 00 0 0 0
12 20 000 10.000 0 0 0
4 30 000 10.000 0 0 0

50 100 10000 0 0

44 340000 10 000 0 0 0

14 1 000 1I.100 0 0 0

.. . . .o.. . I b o . . ' "' o . . ...... . . . o .. . ... . . ... .. . .... . . . . . . . .. . ... . . . . .. . .. .... .. . .

17 4 000 11 00 0 0 0

54 $4. 000 11S0 0 0

44 74 000 1 0 00 0 0 0
60 42 000 II 100 0 0 0 a2
SO 74.000 11.000 1 0 I

62 42.000 132000 0 0
63 10.000 12.000 0 .0

SS 44000 13.000 0 0 0
14 8.000: 13000 0 0 0
$6 64 000 12 000 0 0 0

4 42 000 13 0000

61 40 000 13 000 I 0 | I
70 4.000 14.000 0 0 0
71 S 000 14000 0 0 0

0.00

73 14.000 14.000 0 0 0
74 7.4000 14 000 0 0 0
$1 7 440.000 14000 0 0 0

76 42 000 14.0000 0 0
77 40.000 14.000 1 0 0
76 40000 14.O00 0 0 0
74 4 000 11 o00 0 0 0
. 'a ".ooo. 006 .... 0 . 0.

81 66000 3 000 0 0 0
42 74 000 13.000 0 0 0

43 42 000 IS 000 0 0 0
44 40.000 II 00-I " 0
47 66000 13.000
71 14 000 1 .000 0 0 0
It 4 00 16 000 * 0 0

........ ....... .ooo' " oIl ..... o .. .... o.... ... ..

73 42000 I&.00 0 0 0

40 40 000 I14000 I 0 1
74 S..000 17 000 0 0 0
42 74 000 17 000 0 0 0

14 42 000 17 000 0 0 0
14 2 000 Is 000 0 0 0

* . .. o . . . ..... .... .. . ... ..... ..... .. .

-. 0 0...,

.~ ~ 0 0...,,. *.' , 0' 0., " . '..... "" " . .2'' ,',''.."' .-. ' -,-'



STRUCTURAL ELEMENTS LINEAR ELASTIC

OAR ELCME1 ...

MATERIAL NUMBER E AREA W1GHT/LgNGTHo

.. . .......... i .... .. ... ................... 4io ................ I' b 0 . .......... ..... 0 .. . . . .... ,....

.A

ELMS rONECTED NODES MATL
ND I J NO.

43 44

.. ... .... .. . .....- 41............,...4V.. ....... . . ..-. .-.1.. .....-............... . ..-........ .... . .... .. ..... . . . . . .... ...... .

3 4S 46 1
4 4 47 1
8 47 48
6 AR 41

7 48 50 3
8 SO £2 I

SOIL MATERIAL PROPERTY DATA

YOUNC'S MODULUS SUlK MODULUS STRENGTH PARAMETERS
MAt 'Uh " '6 iAN'YXtb t 1.6... ! '"IdA &my,* kiH1Y...... 0....................... ...

I 0I8O $000 00 So So S00 OD .800 00 2s 00 00 so
2 OS30D 40 00 200 So0 20 00 200 04 00 00 So
3 .01100 Mo 00 400 700 SO O06 S0 so 40 00 00 so

6uf b " 't ....b...b. idWIN WA*-......................................................................................................................

ELET CONNECTED NODES MATL ELEMENT CENTER COORDINATES
NO I .J K L NO -OR0a YIRD

I I 2 18 14 2 8OOo 2.000
2 2 3 13 IS 3 18.000 2.000
3 3 4 17 Is 3 2S 000 2 000

.. .....I IS i.f...]v t ............ 111.00oe . :666.... ... .............. ...................... ...................
S I I 1 It 2 38.000 2.000

6 7 20 II 2 46000 300.
7 7 8 21 20 2 S2 000 2000

, 22 21 2 6.WO00 2.000
10 22 22 2 1 000 2 00

10 $0 TO 24 22 3 70.000 2 000
1 11 12 28 24 3 78 000 2000.. . . ...... It ..... .. ...... oo. . :oo. ..... .. ... .... . ...

14 14 1 28 27 3 IS.000 :1000
14 1£ |I 28 28 2 18.000 £.S00
18 R 17 20 28 2 2C 000 1SS0

2 7 21 2 ; 2 32 000 1.50O
1 IA 23 22 2$ 2 2 000 5.80

20 23 2 2 2 46 000 ..00D S.SO11 20 21 34 32 2 2.000 8.0

20 21 22 ;S 24 2 58 000 :$Soo
21 22 22 2 3. 2 .2.000 £.80022 22 24 7 70.000 .S0
23 34 28 28 27 3 78.000 8 t00
2 4 25 28 28 28s 3 88.00 8.S00
281 27 28a 4t 40 3 000 a E00
'26 28 281 42 4; 2 500 ip
27 26 20 43 42 2 28000* 8.8000
28 30 21 44 42 2 23.000 8.0
28 21 32 48 44 2 38 000 8 5.0

J '" ... ... ....48...4o 6:6... ............ ''o .......... : .................................................................
321 3 24 47 48 2 62.000 SOO
32 34 3 48 47 2 16.000 8 O0
33 26 28 4) 48 2 82 000 So0
34 38 37 SO 40 2 70 000 S o0o
3 37 3 IS S0 3 78 .00 £ 500
28 28 3l 82 SI 3 fl.00 8 So2
3 4 4 S3 3 3 34.a00 ID 710

S.. ... ........ .± 060 ....... 1 1 6 .........
31 48 46 s5 £4 I 46 00 30 70
40 48 47 S6 S: 1 S2 000 10.7$0
41 47 48 S7 SI I Il 000 10 780

STTT 6 2 00.00 .0 0
43 48 S0 S1 8 70 000 3O 70

44 80 81 60 .8 I 71 000 tO 78048 SI 52 SI 80 I 88 000 10 750 U
4 114 62 '1 ....... i00 I 0 .

47 $4 8$ 63 62 46.000 32 250
48 88 86 84 83 I 52 000 12 '1 1 0
49 .7 1 S 4 $ Is 000 12 280
SO ;7 8 88 85 T 2 000 £2 250
51 It S0 67 1l 70.000 12 260
S2 It so as 67 I 78 000 12 2SO
3 60 61 68 88 £ 86 000 12 2SO
42 2 * 1. 0 47 000 1S 0
S .3 64 72 71 $£2 000 3.800

58 84 8 72 72 It S800 3 £00
S7 8£ 74 72 2 ;000 13 00

I74 a 70 000 13 S00

88 .4 s8 74 7S 78 000 33 500
60 68 58 77 76 £ 4 000 32 80
63 70 71 7 7 4 000 34 8O
4 2 1; 16 18 3 8± 000 14 I00
63 72 73 80 76 1 8 000 4 000
64 73 74 83 80 12 000 14 Soc
IS 4 7S 82 :1 70 000 14 00
68 78 71 83 82 11 000 34.500
7 76 77 84 83 3 I8 000 34 S0

88 78 78 88 8£ S3 000 Is so0

68 71 0 86 85 s3 5 000 IS So
16 16 is &I ad 1 12 000 it SOO
71 IS 82 88 87 3 70 000 is So

72 82 83 88 88 3 7 000 Is so
73 13 84 10 as 18 000 S SO 00
74 :s -- -T! -s I S7 00O0 1: :O 06 0

7S 88 87 82 83 3 82 000 18 O0
78 87 8 2 82 1 70 000 1880
77 88 85 84 33 3 78 000 36 800

i1 t8 to 4£ 64 3 000 3. $00

CONSTRUCTION LAYER INFORMATION

.- 5. 7



NODAL POINT FORCES IWFS'HTS OF ADOED ELEMENTS)

NP X- FORCE Y-FORCE

,2 0 0

-- 0o 04 0 
080 0

T~I

20 0 0

• '| S "'o . .... . .. . o..... ............... . . . . .. . . . . . . . .. . . . . .

2 0 0

220.
I"7 0 0

-- = 0 0,t;

2280

26 0
25 0 0

I 00 0
I2 0 0

20 0 0

4 0' 0
2260 0

t.. 0*' ........ ..... ...... ............... ..... .... .. . . ........ .. ...... ....... ...... ........... .... ... .. ...... ...... I

24 0

280 0

2 10 0

27 o + 0

2 0 0

'" 0 .0" ....... ... .... 0 . . .. . ..... .. . .... .. . .. . .. . . . . . . . . . . .. . . . . . . . . . . . . . . .... .. ... ..

52 0 0

32 0 0
34 0 0.
600 0

36 0. 0.V
62 0. 0.

3 .o ...... ...... o .... .... . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . .... ........ .. .. ... ... ... ....... ..... . . . . . . .. ..

7 0

71 0 0
72 0 0
43 0 0.
7 . 0

440 0___ 0 .

46 0. 0.

o ...... ...... .. ....... . . . . . . . . . . .......... . . .. ..

57 0 0

S480 0

00

00 0

S2 0. O

*4

: 3 0 0.

'E 0 0.
:7 0 O.

Ss 0 0

r o

00 . 0.
1 . O .

6:S 0 0
7? 00

:7 0 0P
7a 0 0

•0 0

)0 0
71 0 0
72 0 0

7 S 0 0

7I .0 0

79 0 0
" + i t 0 - . . . .. 0 ... . . . . . . . . . .. .. . . . .. . . . . . . . . . . .... . .. . . . . . . . . . . . . . . . .

2O 0 0N
AS3 0 O+
82 0-4 O

64 0 " 0

7S 0 0

a -. 0---00
"I ,,. ,,'.,,.+'2+ ... ; .. . . . . . . .. . . . . . . . . . ..'. -,''' '.. - \ . .""'; . ,' -.. ". .": *".-- ..-... ;... ,-.-."++..-.''.'. ... ,-.-.-.,""



. ...... ................ ..............................................................................................................................................

I'

*|

'ft.

SSTIPN: I LAYER OF GROTEXTILE. P-240 PPI, 1-5%, T:1000

.LOAD CASE .............................. .

LARGEST SLE NO 19 THNj INCREMENT 7

LARGEST N 0 NO IN THIS IN"REMEIT IS

...o..........-....... . ..... ...... .........................

TOTAL NUMBER OF &QUATIONS ......... 222

NUMBER OF EOUATIONS IN BLOCK.. S4

NUMIER OF ILOCKS .................. I

NU M i k 'dY N ' ' d t AP 6 t
'' - '  

.. .. . .. . ..... . .. .... . .......... .... ......... . . . . . . . .

NUMBER OF PRESSUnE CARDS ............ O

.. .... ......... ... - '- ........... .. ,. ." " ..

... . ... .. . .. ... .. . .. . .. ... ... ...

..U ..... .... .... .. ... .



LOAO CASE * 2 ITERATION - 2

NP DELTA-X OELTA-Y DELTA2Z3 X-DISP Y-OISP Z2*RCTAT TOTAL NP

1 0000 0000 .0000 0000 .000c 0000 0000 I
2 .0000 0000 0000 0000 .0000 0000 0000 2
3 0000 0000 0000 0000 .0000 0000 0000 3 d
4 0000 0000 0000 0000 0000 0000 0000 4

. ., 66Co ...... .... '6t .. ,ooo . ......... Oo6 ........... 6600 .. .....0 ..0 06 ...........................0...0.
a 0000 0000 0000 .0000 0000 .0000 0000 1

7 0000 0000 0000 0000 0000 0000 0000 
& 0000 ,0000 0000 0000 0000 0000 0000 1
1 .0000 0000 00 0000 0000 0000

10 .0000 .000 ,0000 0000 0000 0000 26
.0000 0000 0000 .0000 0000 0000 0000 2

0000 0000 0000 0000 0000 0000 0000 12
1 Ol0 0020 0000 10 0076 0000 0707 30

......... :000 0oo ~ ~ .27 00 47 2
I 0266t 0...... 1bb6 . ....4 00 060 . 2.. 01. . 0.1761. ... 0000 2567.. .. ' d o .. 13'....

12 0000 0000 0000 00020 000 0000 300 1
14 k02703 000 0000 - 0037 0030 0000 0008 4

23 - 08S2 .0012 .0000 -. 1663 .0131 .0000 2476 18-26 00.0002 0 0 0000 0016 0123 0000 002: 36'.1
.:66i~~~~~ ~ ~o . 6 . 1h 0000 .. 0I . . . .

3T .026 -0046 -0000 0014; .:0; .0000 012 3

i1 0390 0014 000 - 2712 -.0747 0000 2812 3
20 04570 0001 0000 00 1193 0000 2037 20t.1' ....... a vy' . . :: ym . ........ b0o .... : .... .. .*''| i . ... ooo0 141" "' l .. . . . . . .. . . . .. .. ........ . . . . . .

41 0001 00 ,000 0001 0001 0000 0002 42
23 ".0007 .003: -0000 -.0002 0238 0000 004 23
24 0000 003 0000 000S 010 0000 010 3

44 -.021 . 021 0000 00186 0422 0000 00654 44

2: b::. .00:01 000000 . :0 :: 0000 .:: ;
2 O02c 0000 0000 .0000 000 0000 .0001 27
28 0000 0787 0000 - 0000 0001 0000 000 2

... t.... .: 6 .. ... ..6 o ........ .' o o ........ .' . ... Y'6 . . 6oo 0 ."W _o ' ... . .. . . . . ... .. . .. . ...... ..

43' *-*003 1 - 64d .0000 . 6010 66 204 0000 It54 4

30 .0;;7 .0023 .0000 : 1;04 047 0000 177 30
I .000 - 01 050 0000 ".051 .017 0000 067 31321 0041 0018 0000 0284 9 00 0000 3129 32
43 -. 081 - 0280 0000 -. 15 ."2277 0000 3417 53
36 * 0767 - 0647 0000 3.2 : .2430: 0000 3383 36
2 0 ,012 0000 - 1843 " I3 0000 22 5
68 -. 0002 - 0714 0000 .017 ° .2 0000 012 38

... I ... ... ... :661Y -...... :'61 OT -........."' O00 ... ....66 1 . .. :'-61 k ' o .. ... 0 0 .... .. !11 -- ... .... .. .. .... ...

3F .0029 -0o0 o 4 • cc1 0000 0o112 38 *..

39 000 0012 00000 00003 - 0012 0000 0851 3
00 0007 .000 0000 0000 0001 0000 0001 40

61 0000 .00 .0000 10000 0453 0000 .0402 41

623 *.105 .0261 .0000 - .o*$2 0121 0000 137 52 .*,,
63 -. 027 .:- 027 .OO - 3 -12 00000 .2032 62

68 " 0170 0072 000 0 616 0113 0000 1871 63 - 1.,-.;

4 -. 0211 .021l 0000 - "6SS 0422 0000 161 8... t .... . .0000 . .. .... ooo ' "1412o ..... ...~ ... oooo 000 3 - .... 4t ..... . . .... . . . . . . . .. .. . .|

46 0063 * 0060 0000 -.122 - 3027 0000 321 4-
A3 .020 .022 .0000 0000 * 035 0000 .33& 47

00 " 0i64 077 0000 -OO - 247 0000 1.4 40
49 * 03 - 0999 0000 - 1004 - :05 0000 .2014 49
so ,0353 *.00274 0000 0124 04408 0000 047 72-. 0003 " .00O 0000 - 006 * 0120 0000 01:2 78
72 0000 0020 0000 0000 - 0042 0000 0096 S2
78 .V. 0367 . 0271 0000 . 0 4 0680 0000 . 20. 78 ..................................................
54 -. 111 .0292 .0000 -. 106 -.0542 0000 20:1 84
62 185t - 2126 0000 173 * 313 0000 3162
2 "~072 7 .047 0000 .612 3 02 0000 330 83

54 .001 ".0871 0000 "000 82 0000 732: 8
6 -0041 ::0:11 0000 ::0203 : 0113 0000 .0117 8S

s6 0.0. 0000 ".00S1 0113 0000 ,142 a 0

6 0000 -0344 0000 00 G O01 0000 041 8
82 .303 .017 0000 "3131 011 0000 1307 36

1 0 0 00 2 3 7 0 0 0 0 0 0 0 0 3 1 2 0 0 0 0 2 3 6 0
- 010 0000 104 -. 20S 0000 .24& 4-

32 ".103 -041 0000 • 1312 0000 2724 2
&a 0472 - 0727 0000 * 0419 IS 3 0000 3460 92

: • 4012 ",00:0 0000 -0002 0 012; 0000 2260 N
.0000 0022 0000 0000 0000 *OOI l5

7O "01 0 00 * II07. 04.4 0000 .1341 70.......-' ... . .. 0994. ...... oo ..... : |f: ....... ... .................. 0.. . .... . .. .. . .. . . . .. ,0,

STRUCTURAL..L....T .LI.A ..ATI

65 -.6E 4 - ,, oooo • INI • 6RNS oooo 1 OC 3

- 0112

4 1743
73 lo,:__ 1 .0. 200 00 27 7

74 -,12 -23,4 000 0 .1357 2;60 0000 33,2 7, 4
7 : :" 0 1 3 3 .0 301 .0 0 .0 0 3 1 0 / 3 - . 0 0 0 0 1 3m 7 S

7 0050 0000 00 0;2 0000 0122 73S
S0000 0 03 0000 0043 77

79 .,68 000229 00:00 * 05*3 *0.45. 0.000 23 78 11+

• , ... 'AL + "A18.....................................,..+.........,+.....o~' ,, . ..... . ..t+

1 - 033 0 •1 144 0000 177S 0

1' I.396 0000 :.10.2 27.. 0000 2-1 1
12 11: " 22213 000 !7 * 3836 0000 31119 2
0- 72' : 219 042 3000 .1042 25 000-0 e.
14 00o o977 ooo2 :67 o T2

85 -.79 -0 11 O0O s4 -o -1 .o o - 1117 5 ,,_-_

07:: •01 0000 "0:41 07;; .0000 122:7
" : . 0.. ' 1 .... .'" ......... .0000 .. . . '.c t..... .... ooo a.. ti 0000 . .. . . . .. .. ....... . . .... . . ... .
85l 67111o --- fl ..4 oooo - o,3 -k I 9.....Al 000 Uo4s 'I/'.

&S .303 1067 0000 5291 Is11 0000 +47 5
:sO 0000 2397 0000 0 000 2336 0000 2;331 90:*

-049.1,2 0930 .0000 •0:44 S 0:30 0000 102 1

:2 ...1 37 0000 * 042 - 37: 0000 3::2 :2"-
93 *0442 SA5459 0000 "0492 "45 000 40 53

°

94 2342 *2409 000 2342 3 20 0000 ;360 9 4
0 L. .. 6o 0 . .. "1 21 ........ ........ 00 .. 0 o . .. .. . o 0 .. '0' i ... . . . . .... . . .. .. . .... . . .. °

TYMRLEEMENTS - LINEAR ELASTIC

.. .. ..... ... ........... . . . ... ; :
IAR CEMENT$''|NrERNAL MEMBER FORCES " '

TLEwrN*o AXIAL FORCE, .

.. .. . ...... .. ..... ... . 6 t . . . . .I

3 +0tl:

7.2717 '
S 020i 6

9 • 01 0. * -
.... YdYAL V'ACU9 ... ... . .. . . ... .. . ..

3 1 410
4 1233

S 2 2131 8
I 2 $STOi ,,39 :'7

7 1 36o1

,''z ,, '2.,-',/, "," - -;"" '" '. .-.- "" ,'*-' "" ""- '.''"- -" "- "" "% •-"" "."%



8 4362.3 0 1

.... ..... 2...0.. ... .. . .

POUR N00E SOLIO ELEMEN6TS -MODULI .NO S~TAINS ISTRAINS IN PERCENTI

~. ... .. .... ...... .1 .0 ..0 00 00. .... .... ...

5L 4LAS MOO SUI.K MOO SIEAR MOO P02S EPS*X IPS*Y GAM-XY EPS-I EPS-2 GAMMAX ELI

"- 5241 221 2- 227 I .1,2 00 000 0007 00 1 O " 001 010 2.542.0 .. 2 ...2 .1.2 022 .021 .045 .0 .1 * 020 0 2 3 ...

S .6 17 1 2 41.4 1.540 • 444 2 164 2.016 -.120 2 136 4
s 7 I? 3 2 464 682 517 6 666 3.126 -2 721 8 657 s

. . .. ..4 .6..2 . 2. .~ 4 . ~~ .... ........ ....... .

7 7 11.4 2 812 -l 114 3 321 3 263 3 6s0 -1 724 5.17, 7 k
.6 17 0 .2 484 " 63 1 901 " 862 I10 3T 32 2 IC? I

FU 4M 7 2 355 0 IIE MODULI D00 131 01 133 .RCENT
10 404 208 140 236 • 007" 186 027 161 " 008 II7 10'1 47 2 37? 3 112.6 240 I 006 19P - 062 203 -.0lO 213 IE

12 416.1 362 0 205 2 206 011 107 0 1 007 103 12 o a0
13 433 7 264 1 13 , 120 000 001 002 002 000 002 12

*4 466. t1 6 2o2.i'" I16 oo6 " "ooi " e"04 O06 " *o61 .0o(1... 14. ...........
IS I 1 13 6 6 .476 647 • 121 2.400 1.412 *".122 2 O5 II"=
IS 8 6 I 6 2 I 407 2 240 . 2 323 3 444 2.336 "2.027 4 163 I
17 1 0 I ? 3 410 171 50 3 703 2 105 -0 126 3 732 1 .

1 414 - 601 2.722 2 728 2.16 "1 21 4.42 1
II 6 Il 1 .2 464 -1.410 3.376 4 108 4 401 "2.613 6 114 II20 7 1.2 .2 414 -4 71 4 640 ,02 4 102 -2 117 7 O 20

444 17 2 2 414 "1 052 3 015 I 661 3 263 -1 210 5 463 21 i'is " o -!:...1 " 111 " *1 IT -* , To4"... ............4 002 26... . .. . ...... . ..
23 400 2 2 8 162.1 226 " 00 234 S07 260 -. 014 253 2324 406 6 277 0 161.; 18. .020 27 046 132 015 116 242 497 0 22 0 197 2 021 001 000 00I 000 : 001 O 213 5

-r -- 1 - 45 327 " 401 066 17T *6541 1 21 26
27 .4 12 4 1 465 I 203 -1 028 373 1 :o6 0I 044 2.62 27
28 2 3 13 6 .6 472 650 -".367 " III 128 - 645 1 573 28 "21 47 2 1 4 2 410 206 I 063 *41 I 144 14 188 29
20 . *5 2 4'4- 242 2 "' . ", 1 .14 1 ItE*'4 02 30.
31 6 1 2 4l4 "41 211 "4.151 3643 -1 41 6284 21

IS 6 13 , .474-I12 1 1 .4 4 45 24 I 2 05 1 22 s3

33 7 17 1 __ 2 44 1 346 S 071 2 244 20 "1 36 801 33
37 1 o :|7 2 3 40 S .3 030 3 So. 7 . 2 807 34
35 231 4 211 4 12 1 266 047 417 016 501 - 052 563 35 4-
31 343 I 216 7 146 I A1 • 023 31 037 141 025 16 36
37 I 4 0 0 45 " 022 623 6 217 4 537 N3 o1 260 37 09 2

31 1 4 0 0 495 " 261 10 04 6 63 3 83 -3 107 1 .3
40 I

t  
4 0 0 415 1 .04 2 236 . 103 4 217 ! 663 6 100 40

41 1 40 0 4S -21. 4220 27 4 1 -11 108 4?
42 200 7 422 7 414 - 675 3.$T f---'- " 84- 4 115 42

43 666 9 S04 8 230 8 271 " 336 2 553 " 213 2 91 * 344 3 320 43 "44 721.2 42 1 261 6 .21 2 740 1.02 73 2 4 - 121 2 66 44

4 1 6 1 0 5 1 8 7 2 6 I;7 1 0 2 .S -S 0 3 . 2 6i . 0 4 8 2 64:
25...... 4 C 0 410 104 084 - 491 16 144 94 46

47 I 2 38 6 9.0 485 " 1 124 112 463 "145 13 47
46 11.1 316 4 4 0 415 " 321 242 3 087 I -10 11 010 2 IIt 44
41 II 1 28 4 4 0 4J5 2 720 704 4 376 2 24 :; 210 4 604 4
SO I 4 0 8 4S5 •1 $ 9 S T4 Il 26 3 -I "516 2 803 63O 'l
35 1221 7 733 0 1 4 2 '27 - 219 2 766 5 2 70 - S9 3 031 92
32 881 4 I0l8 6 684 3 06| 171 2 703 2'3 2 715 -91 2 106 32 1

53,84.3 561 - 380 7 115 073 075 044 074 082 160 5234 *6* 4,6 1 52 ' 421 024 -00O2 O64 044 022 0; I .. ... '

56 526,7 467 2 205.& 280 024 012 046 040 006 O5l 51
$4 617 2 465 1 201 4 284 .054 " 002 242 107 O 05 153 5437 I 40 0 45 - 463 8321 18 025 .117 1013 57

0 . 485 403 10 169 4 022 32 303 1 137 2 l 37
6$ 2080 2 104 2 1040 2 000 • 201 2 7 2 713 " 231 2 946 1$
40 12 - 14 2 :2 1 q4 - 17 07 S 101 07 -121 117 : 40
14 642,1 421 0 367.2 146 021 2 00 174 0 4 02 17 II

: : - ':'/'':6'. 1_, . o S 7_ 0-4. .,.. .. /. '----,'...:-._ _IS _34 :40 ....... .. ,., - - ...



82 114.0 411.8 31 S 432 028 002 113 112 - 043 Iss 82
83 1381. 8 41.8 210 0 .27 .0S2 • 027 * 208 071 : 011 ;33 83

84 320.7 438.4 123.4 ,370 102 041 18 .218 - 0 0 288 84
88 2 4 0 0 411 -3.308 27 18 -47 347 33 003 -14 742 1 741 88
7 1 4 0 0 41S 4 278* • 211 -38 1S2 20 209 -28 230 3 435 8788 224.8 422 8 33.2 .42 015 .00; 033 ,030 - 008 035 88

1 323.3 442.2 130 8 .332 007 -. 007 048 . 2 • 021 00 81
70 4 .0 .401 001 S,1S2 I 133 1 188 083 8 0:2 70

.7 1 0 0 0 SS -0 1 718 3 23 22 81: -3 3 28s 71. A
' ............... I ............. l ' . ............. 6 ...... ... '. :t. 't ' I I k'Il d " I . - i "1-io"Vs9 1o 1'1 1"t . 2.. . . . ... . . . . ..

73 1 4.0 .0 415 7.80 -4.242 8.888 8.737 1 ;72 3.193 73
74 .2 4.0 .0 .481 .OOV -. 023 "2.743 1 389 -1 373 2.743 74

71 884 ! 117 2 375 2 IS " 002 019 120 08 g 013 12 7S

7T111.2 58.8 382.4 .1 0 .. 048 l5 ; 224 138 - 0S 201 78
77 .2 4.0 .0 .41 -10 7 3 238 8 220 -7 028 1 210 77
78 6 4 0 0 49S 4.778 216 4.ai 7.348 -2 788 10.331 78

OUR 4001 SOLIO ELEENTS - STRESSES

ELK 12- 0 SG-Y TAU X G-I S|G-3 TAU-MAX THEIA 51GI/S23 LEVEL ELE

S 24 .480 .003 480 .243 . 18 .757 1 174 .078 I
2 230 . . 21 .. .... 22 00242 ..5.2... 200 3 420 . 2 0 3 .00 .2 .

* . .4 . .. 2 -. 60 1 .2 .140 0 '" . 0 6 a 1. o. 1"

I 33, 032 .00 333 3 382 34 377 1.720 

0 370 3 013 373 408 483 - 33433 3 32 210 042 ss 012 •0 4 k ... .. 3 . .1 .1. .3.
'2 38 30 3 .729 007 4729 S21 100 2 740 17 272000 7

22 .37 .271 002 .S37 37 081 -. 402 2 02 ,.01 
23

.3 30 .02 ,003 .17 .33 33 : 1W2 3 778

..... .. b .. 
... .. 

. .......... ....2 128 .3 ".008 848 .2 2:4 ".74 2.: 172 1 2

2 ,37 .27 003 .27s 400 014 0.24 2 .2 S2 0 3 2
14 IS& 2S* 028 28: lt 0S 1 9 1S , Do! 03 14 '"

is 40 2 070 : 0:44 S4 14 3 14204 1 31 77 22 S.

2 3 .2 7 ,3 4 - 2 2 0 .. 2; 7 2 0 0 2 1 3 : 4 1 1 7 2 2 3
24 37 401 -08 .702 .31 044 -2012 27 1S2 24
1 37 4 802 002 0.0 .04 024 37.0S2 3 2302 27 21

........ 0..... 4 0 . . ........... 0 2:* . .. '

20 208 34• 00 34 .20 013 3-4. 224 1. 12 20
21 400 .O -003 go 40: 04: ,44 1 2370 1,073 2
32 420 t S40 070 $44 419 S4 - 0.6 71 3 2 04-
23 .27 1 4081 022 842 131 413 "7 2 2i3 203 33 12.';
24 24 1O 083 13 418 048 3882 2 288 22 34
2S .02 .03 001 .37 .0 42 024 -1.1 202 021 2
38 004 002 003 018 002 00 37 77. -. 074 -2 000 2

2" .......... 6.k 00. . . . 040 "" o"8 " -3.710 00 o 1
40 010 .33 O3 08 32 04 O3 -47 221 S2 2.2340
2 .07 .I22 - 02 202 027 2 -33 103 222 4O4 2
30 20 .34 * 0 387 20 Oat 2 4 .8 1 87O 1 O.0 30
31 28. . 324; • 01 374 -. 2 08 -08439 37 -73 31
42 2 3.3 4 230 .2 O4 8.O01 1 4 2 034 3

02 "4 '1 0 . 1t0 .. r* ....

33 Oa .271 -.024 .373 .090 1.2 ';.:1& 4 202 ItS 3S
37 00:1 .00s -:: |0 .osOf -3, 533• 2s 332 to $31 3? 1

01 280i -02 Goo0 3

32 008 042 a.. 08 * 00O2 78

30 W0f- 290 .O .324 .024 O .9S2 134700 4 213 3
0 Oso .33 -t3 370 042 142 70 2.200 70
41 .027 .321 01 322 026 4 3.071 12 3 408 7
42 29 .382 .142 37 443 410 .11 " 73 1.000 42

43 .:.14: ;.11 -I 371 -1332 a3 -20 33 0 3.02 0 4
1 2 70 2 34 S 3 S4: 034 .453 0S97 8 *.0a0 2S4 SS3: -11 464 -1.000 45

43 0"232 74 O1 -. 143 087 3:.:4 - 21 -. 000 47
47 1231 4 29 8 - 000 7

020 320 14 375 22 2"4 000 4
4 " 2 - il 040 tog " 132 II: - .S.31 *W87 ",,.000 4|.

SO a S . 3OS ".O73 .414 t04 18 Is12 18 42 3 132
St •70 .22 • 4: |0 2 .: SO11 -3.124 -I11 0 -| . .000

5 2 *731 s49 07 ISO - 32 1. ~ -I 2.. -1 00o0 32

S ...... . ..... . . ......... 41 Y. 0 7 60
S4 171 0i oi 231 024 ...S,33 9 7TO 3 237 $4
at ,334 1:: '034 419 079S 170 4.127 S 32; 1,•O S04

%aS - 0S 099 319 713 *074 392 :2 .39 "9SSo - 000

. 4 : 7 S O " 1 1 s .4 1 : 3 : 2 .1 .2 : 0 | 7 6 .2 S 2 S 7r
3S . 2 .71 * 0 1 01 31S .S "3 .2 72 212 S'-

so II• |00 *23 IO4 o .9 1 133 !S Sl " : .14 " 000 1•
.:7" 30 240 '017 234 7t4 419 S? "3410 ": SOS : 7

.2 .203 .07 S 77 370 ".32 201 59 04 -11 !2S *1 Oat I2

• 3 4S • S .20 7 4• 9 |31 313 *• 320 .3 so$ "1.0O0 :3
•4 133 •••e 114 $22 .1.2 120 53 $21 1 4t2 IS3 $4__

99 7 M ' :: -n-5'--7

S7 *51* 1ZIS 02S "34.14 I' i .033 iS$'7 .200 275 014 27: 117 040 *043 1411 1S3 :7
•s 127 0o 32 141 0so o3S 7s3• ISl 3c •
... t . .. . 6 "*'d " Ib6 .. .. ...... itf . .... " 6i ..... 6,"I . ..- l i " - o "

70 .23.• 3? "00 ,• 0 0.1 "37.137 .370 ,00 70
71 724 .7153 0O .7S .723 OS .1| I00 0;4 7;

72 337 033 OO 43 39S 0r aO 0| 4 03 ?2
7 .233 '2 3E -004 2S• .232 O13 10 iO 1 1.12 04 7r3

74 003 .017 001 0| OOS 00 4 •430 2 SS 32 74
7S 03 0 ,|4 43 5 "7.3113 480 40. 172 "| so: "1 0 00 7S

... . ... 6 7 1 027 •4 0 j'S *3 ? ?$ 1 37,S -3 Soo "1 000 711
'" .. ... so ... s "" " 6J .. .. o 65 . . .61 . .. &6 .. .€ '' I .. .. .. .

73 201 .214 004 21S 200 007 14.189 1 074 026 7A

, ].



PROONAM SSTIPN

..-.. ... . .... ... . .......

...... .... ............. .... .... .... ... ... ...... .... ..... .......

... ... ... ... .. .. .. ... .... ... ... .. ....... ...... ... .. ...... .... .

k

SSTIPN I LAYER OF GEOTEXT:LE. P.4000 PPI. 9-S%2. EXTENDED. ?-;000

TOTAL NUMNER OF NODE "IS,
NVM1ER OF IA ELEMENTS,
NUMBE P0F A MATER.A.$:::::::-:
NULME OF 0:E@:M ELEMENTS .... 0 ______________________________________________

NUMBER: U: NODAL LINKS .... S- 0

NUMBE 0 IN"TEIPAC ELEMENTS----- 0
NO0 OP INTER FACE.. .L P4. P.EXIST PART 0 .... . ...
)4umbeft(b Itmytk:Ad T** IN. IOU~bAt.01"- ........... . . . . . . . . . .
NUMIBER OF INTERFACE MATERALS . .
TOTAL NUMBER OF SOIL ELEMENTS. . .73: I
NUMBER IF 01FF SOIL MATERIALS.... 3

MNMBER OP, NODES IN FOUNDATION-:.....5S2
NUMTER OF PREEXISTING ELEMEN...0

NUMBER OF PRS:OlSdTtlIOm NODES....0

NUMBER OF LOAD JE. . . .

CALIN4 FACTOR ...... 1 00000 ~
ATMOSPHERIC PRESSUAI --- I 0100

.?PT!TI .!?EE FOR A TOT IL OF 6.NREETS-

INCRKMK.......'L ..... At ... . ...........

INCREMENT NO 2 PUT ON LAYER NO

INRMN O 3 PUT ON LAYER NO 2

INCRP.MENT NO 4 PUT ON LAYER NO 3

fNtAWlidWI No d "UW ON LAVVN NO ' . ...

INCREMENT No 6 PUT ON LAYER NO S 
I

U ON ;..YfRk NO 0

INCREMENT NO a APPLY LOAD CASE 2

..... ......... ....... ...... . . . . . . . .. . . . . . . .



r NODAL POINT IhPUT DATA

NOOK NODAL POINT COORDINATES I C cc::
m AUM8 X*- 0t Y-ORD x Y 2Z

1 000 ::: 1 2 S2 0000 60 1 1
20.000 .000 1 1 122 2.000 000 2 2 1
30 000 000 I 1 1

14 1 1100 00.0 k

s4 ooo ,Oo*6D '- I ....

7 $0.000 000 0 0 0

11 I, 0 O OOo t I

12 2. 000 .000 1
1 2O000 000 0 0 0

2 42.00 000 0 0 0
20 20 000 4 000 0 0 0
27 54 000 4 000 0 0 0
22 38.000 4 000 0 0 0
24 4 000 4.000 0 0 0
2 3 42 000 4 000 0 0 0
2 4 S4 000 4000-T -

27 000 7000 0 0 0
28 0 00 0 4 000 0 0 0
25 20000 4 000.0 0 0

24 ob 7SiO 4.0 0 0 a
2 412.0000 1.0000 0 0 0

2" 20 000 4 000 1 0
22 000 7 000 0 0 0

25 208000 7 000 0 0 0!, 16-0.0.. " o ' 1 0 oo 0.. . . 0 'o . .6

31 36 000 7 000 0 0 0
32 4 2.000 7 ,000 0 0 0
2 80 000 7 000 0 0 0
34 :4.000 7.000 0 0 0

3 $0000 7 000 0 0 0
34 $.O| 70 000 0 • 0

31 000

37 74 000 7 000 0 0 0
.... .. t 4 . ...... it: boo .... ... y ' .. ... .... . .00 0 .. 0 " 0 ..... . . . .

23 9 0.000 7 .000 1 0
40 0:O 1OOO 1 0
41 10 0000 t10 00000 0 0

42 20 00 10 000 0 0 0
4 3 30 .000 1 0. 000 0 0 0 L

44 25000 10.000 0 0 0
4 42.000 10 000 0 0 0

.. .. 4 000 0O*o 0 0 0

4 4 O 0 0 0 . 0 0 0 0 0 0
42.000 1a 000 0 0 0

SO 74.000 1 000 0 0 0

1 2.000 1 .000 0 0 0
82 88000 I0.000 0 0 0S3 000 13.000 0 0 044 . ... -.ooo " " I .o6 .... .. . .. ........ .o -.. . . .. . . . .. ... . .. .. . ... . . . . . . . . . . . . . ...6

74 000 1.000 0 0 068 S2.000 11.00 0 0 0
65 80.000 1200 0 0 0
7 46.000 4 .00 0 0 0

N 5.000 I1.00 0 0 0
pO 42.000 11 So0 0 0 0
91 90.000 I1 $0 Do 1 0 I

2 42.000 13.000 0 0 0
4 a.000 1 4000 0 0 0
74 4.000 1.000 0 0 0
6 82000 13.000 0 0 0
as 4. 000 13.000 0 0 0
67 4 000 13 000 0 0 0
1 54.000 2.000 0 0 0

• , *000. 13 000 .. 0 0
80 4,000 14. 000 0 0 0
71 74.000 14 000 0 0 0

82 82000 6S00 0 0S 0 _______________________________________ v

.... S" ' ''o . 4oo ...... ....... 0 '" 0" "

7A . 1.00 .000 0 084 54000 24.000 0 0 07 54 000 14 000 0 0 0
16000 0 0 0

IT :28,000

70 50000 146000 0 I
7I 118000 $7000 0 0 0
0 .' 4'e:.o o 000 It 6 .. . . .... . 0 o . ........ ..... ..

61$,00 I 000 0 0 0

52 8 000 2.0

12 74,000 is 000 0 0 0
14 82 000 I2 000 0 0 0

4 00 0 0
87 0 00 27.000 0 0 01 1$ 0 0 1 . 0 0 0 0 0

$1 $2 000 14000
'D :O 000 |00 0I 0 I
$1 S$ 000 17 000 0 0 0

12 74000 I0 000 0
$4 82 000 17 000 0 0 0

... . ? ..$ ....17 P ... . . .. !. ? .. ! .. ........... .. . . ......

.. . .. .

* -... ... ", .' .. . . ..• . . .- : .. . ... ...-. .-. .. . ...,•.•. . . . . . ... . .... .



STRUCTURAL ELEMENTS LINEAR ELASTIC

BAR ELEMENTS .......

MATERIAL NUMBER E AREA WEI|HT/LENGTH

....... ..... . .|. . ... .... ... . 46o . .. . ................... .. . .. ...... ... t'..oo.. .. ... .. .. ..... ........... . . . . ........ .. ... . .....
.00

ELMT CONNECTED NODES MATL
NO I J NO.

....... ... ... .. . ........... a ! .. .. ..... ...... ... ...... .... ....... .. ........ ..... ... ..... ... . .. ... l
3 43 44 I14 44 42 I

S 42 44 I4 4 4T I
S 41 48 I4 4.7 1
7 47 48 I

£4 4O

00 lto .. ... ............... v I ... . ......... . ................. . ............ ... .... . ...... .. ... ... . ... ...

It I l S2

SOIL MATERIAL PROPERTY DATA

YOUNC'S MODULUS SULK MODULUS STRENGTH PARAMETERS
MATL UNIT WT CONSTANT EXPONENT RATIO CONSTANT EXPONENT C PHI OPNI KO

I OflO 1000 00 .-O0 5O0 :0 0 00 00 35.00 O1 .06
2 .0120 40 00 200 O0 20 O0 200 0 00 O0 10
3 0600 1000 00 400 700 00.00 S0 .SO 40.00 00 10

U ODES SOLID ELEMENT DATA

EL:T CONNECTED NODES MATL ELEMENT CENTER COORDINATES
N I J K L NO X-ORD Y*OO

IS 14 2 S 000 2 000

. .. . ...... f ... .......... . o oo.............. .. . . ....... .

2 4 IT ;6 2 21.000 2o 000
4 S I 17 2 22.000 2.000
8 8 Is 8s 2 21 000 2 000

7 20 I 2 46.000 2.000
7 7 a 21 20 2 S2.000 2.000

a 1 22 21 2 S.000 2 000
1 ,0 22.22 2 62.000 2 000

6 ... 2 .......... tb.oo:o .................................................................. ...................

II II 12 28 24 2 78.00 2.000
12 12 13 26 25 2 46.000 2.000
13 14 IS 28 27 3 S 000 5 00

64 15 IS 21 28 3 -- 11.00 S 100
IS 18 17 20 28 2 21.000 6 100
I 17 I 31 20 2 2.000 $.100
7 18 II 32 21 2 39.000 S.SO0

IS II 20 22 32 2 46.000 S.SO
II 20 21 34 33 2 12.000 1,100
20 21 22 36 34 2 C6.0o S.500
21 72 23 26 3S 2 62.000 S So0
22 22 24 37 3 3 70.000 5.00
22 24 21 38 27 3 78 000 S So0
24 21 26 39' 8 000 100
21 27 28 41 40 3 is000 800
26 28 28 42 41 2 IS 000 6.0
27 22 30 43 42 2 26 000 8 10
S ...... .f .4. ... ... ........... o o .:666............ ........................... ... ... .. ....
29 31 32 4S 44 2 39.000 8 10
30 2 23 46 48 2 ,6.000 , 800
31 23 34 47 48 2 S2 000 a 100
32 34 21 48 47 2 1 000 :::0j0p
33 3 3 41 48 2 62 000 8.10
34 38 37 1O 48 2 70.000 8.100
3S 27 36 1 S0 3 78 000 8 100
.. jg.. I t t, W1 " .. a . tooo. . 66b ........ ................ ..................

37 43 44 13 52 I 34.100 10.710
32 44 4S 14 13 I 21 000 10.70
32 45 46 88 14 I 46 000 tO 710 -
40 46 47 56 11 r 12.000 10.710
41 47 40 7 81 1
42 48 41 SS S7 1 12.000 10.710 U
42 41 SO 1I SA I 70.000 10 710

o ...... ............. .oo. o:6... .......... .. ...........
4 5 11 12 I1 60 I &6.000 10 780
46 13 14 62 82 I 40.SOO 12 2S0
47 S4 SS 63 82 1 46 000 12 210
48 SS 6 18 4 63 T 52.000 12 210
41 18 17 68 64 I 16.000 12 250
S0 57 18 86 61 I 62.000 12 210
SI 8 11 67 66 1 70 010 12 210
2 U...... ...... -i.....I.............................. ..

S3 80 61 68 I 6 .000 12.2S0
54 62 82 71 70 1 47 000 12.S0
SS 12 64 72 71 I S2 000 13 so0
SS 84 1 73 72 T iS 000 13 So0

S7 8S 66 74 73 I 82 000 13 800
18 66 87 71 74 I 70 000 13 S0

.1 67 6s 76 71 1 75 000 t2.0SO~6 dd. j it 1 a*..4.i 000 It 66
8? 70 71 78 74 I 4 000 14 Soo
62 71 72 75 74 I S2.000 14 100 Y-
82 72 72 80 71 I S6 000 14 100-p
14 73 74 II 80 T 62 000 14 S0
65 74 71 82 81 1 70 000 14 100
,, 71 7 3 82 1 78 000 14 SO
67 76 77 64 82 I 8 000 1 4 S0044 '4 V...... . .00 14 t.. 16o
61 71 8 8 8a I S1 000 1 .0
70 80 :0 87 8' I 82 000 IS.S00
7 :1 Il2 as 87 1 70 000 Is SO0
72 82 83 86 88 78.000 IS 100
73 82 84 0 8 I 66.000 IS 100
74 8S .6 0 1 I 17 OOO 16 100
7S 8 $ 87 212 1D2 0 1 6 00 is . ,0
1 4 a* it 02 it 1 . 16 006 '1t S66 ..
77 88 82 14 3 71 000 1.500
76 8S 0 31 14 I 8 000 I S0000

*' U %% % %% * . " . . . ... •. , .. ,.,-...-,. . . .,



SSTIPN I LAYER OF CEOTEXTILE. P-4000 PPI. E-S%. EXTENAO. T-I000

LOA 1.00 SE -- --- 2

LARGEST E.. ..O .... .I I.REEN ...

LARGEST N P NO IN THIS INCREMENT 711

IIAND WI~f --------- 40-

TOTAL NUMBER OF EOUATIONS ..... 222

NUMBER Of EQUATIONS IN BLOCK...£84

NUMBER OP BLOCKS............23

AUMlift 60 'N:P ...A ...... . . . . . . . . . . . . . . . . .

NUMBER OF PRESSURE CARDS ...... 0

.. ............................................. . . . . .. . . . .. . . . .

.. .. .... ... ... .. .... ... ..... ... ...
.*. ...

NODAL POINT FORCES (WEIGHTS Of ADDED ELEMENTS) 1~I

NP S-FORCE Y-FORCE

1 0 0
2 0 0
2 0 0
4 0 0
s 0 0.

80 0

10 0.
£ 0 0

NO0 0

120 0
120 0

14 0 0

1. 0 0

Il7 0 0
Is 0 _ _ _0

20 0 0.
21 0 0.

22 0 0U
It o ~0' . . .....

24 0 0
2: 0 0
2B 0 0
27 0 0
28 0 0
28 0 0

200 0......... . . . . . .

32 0 0
22 0 0
22 0 0
3 0
20 0

37 0 0
24 0 0

It o 0
40 0 0

410 0
42 0 0

44 0 0

48 0 0
0s 0 .... ....

04~ 0

48 0 0
4:0 0

8210 
0

S2 0 0 . S
84 0 0
S4 0 0o

50 0
071 0

S7 6 0
14 0 0

1 0 0



67 0 0

7 0 0

?7 60 0 0i

71 0 0
72 0 0

... 0.. .... ...... 0 " . . ...... ... . ....... ..... .. ..

74 0. 0
7 0 0.
58 0 0
-7 0 0

0.
7I 0 0:

10 0 01" ,f 0 . ........ ..o .. ......... . ......................... ..... . . .. . ............. ................. .. .... ...... .... . . . .

a 2 0 0
63 o 0
94 0 a

850 0

0 0:1 o ..................... ... ..... ...... ...
:0 0 0.

' 0 
0

12 0 .4 so
53 0 "4 so

4 . "2.00
S5 0 0

LOAD CASE t 2 ITEPATION 2
.. ... .. ..... ........... . . . . . . . . . . . . . . . .

NP 2ZLTA-X OELTA'Y OELTA-ZZ X'OISP Y'OISP Z2*-OTAT TOTAL NP

: 0000 .00000 0000 00000 0000 0000 0000 I

2 0000 0000 0000 0000 0000 0000 0000 2

2 0000 00 00 00000000 000 0000 0000 2
4 000 o 0 00 .. 0600 0000 000 oo 4

. . ..... 6 . :oo0. .ooo. .660 .66o. .000 0 . :00 0 0. ...... ......

6 .0000 0000 .0000 0000 0000 .0000 0000
7 0000 .0000 0000 .0000 .0000 0000 0000 7
I 0000 0000 0000 0000 0000 0000 0000 7
- 0000 0000 0000 0000 0000 0000 0000 a
10 0000 0000 0000 0000 .0000 0000 0000 10
II 0000 .0000 .0000 0000 .0000 0000 I1

12 0000 0000 0000 0000 0000 0000 0000 12
1 60. .. ... -6000 .... 0066 .......... 6666 ...... 666 ......... 'ooo. ".0006. ". . .."."

14 0000 0001 0000 0000 0012 0000 0013 14
IS - 0001 0001 .0000 - 0007 0007 0000 0010 15

6 0000 0000 0000 " 0002 - 0005 0000 0006 a I

17 0000 .0000 0000 -. 0041 .0020 .0000 004: 17

1: * 0003 0017 0000 * 1553 00 0000 155 1£
IS - 0074 00S .0000 :.210• ° 0654 0000 221£ IS
20 015. 0027 0000 o - 26 1042 0000 13 20

S6 1. 60. o . 2006 1 -"0 - d 60 I....
22 0004 0002 0000 0005 0041 0000 0041 22

23 - 0005 0027 0000 0001 * 0017 0000 0057 23
24 0012 " 0017 0000 0020 " 010 0000 0110 24

25 0024 0020 0000 0027 * 0011 0000 0061 25

24 0000 0000 0000 0000 002: 0000 0025 26
27 0000 0003 0000 0000 - 0023 0000 0023 27

2: - 0003 0001 oo0 * 0025 0013 0000 0021 2.
20 6666 bOO0 "000 0606 0006 O6O0 000. ' I.

20 0005 0004 0000 1045 0463 0000 1141 30
21 - 003 0045 0000 715 0152 0000 176£ 21
32 01S5 0!5S 0000 - 2221 - 118 0000 2111 32

033 0: 02 0115 0000 " 2042 * 114 0000 257 .2
34 * 0432 C051 0000 *18•8 2020 0000 271 24
3 " 015 - 0277 0000 - 1452 1517 0000 2121 23

31 0015 * 0072 0000 0011 0150 0000 015 31

1 060 • Olo 0066 0oo3, o1 6ooo 0l 3

3 0030 0037 0000 0030 010 0000 0105 3

3 0000 0022 0000 0000 0032 0000 0021 3
40 0000 " 0003 0000 0000 0030 0000 0030 40

41 0013 0002 0000 0104 0026 0000 0tt1 IT

42 OO0O 0005 0000 033 0090 7000 030 42
43 * 00A *.0007 0000 0564 0775 0000 015 42
44 "0101 0073 0000 Ot1 0045 0000 0520 44.... .S -"6 ... ....... 007, *" 0 6 61 1 : t~• b O " ~ 2''t~ I4 613 0066 t4 454 6000 1112 -s
46 - 0146 0210 0000 05 " 254 0000 2725 46
47 - 0153 01" 0000 0561 - 265 0000 2753 47
48 - 0156 " 0215 0000 -0466 * 2225 0000 2267 45
6 0026 1)2 0000 06 * 2224 0000 2221 41

-0 0052 0211 0000 0020 0452 0000 0454 10
So 0004 0025 0000 0019 " 0114 0000 01l2 SI
52 0000 0020 0000 0000 0072 0000 0072 52

" *' 6|I1 ... 601" 0666 6 441 6471 6000 044* $3
54 0121 0242 0000 0 50 54
51 * 0125 0212 6000 . 0420 1114 0000 111 55
S5 " 0126 0121 0000 0406 " 2217 0000 2252 56
17 00•6 " 0211 0000 0471 271 0000 2445 17
6 : 0075 152 0000 0 001 " 2550 0000 2404 1U
55 " 0052 * 0276 0000 0414 0124 0000 1024 51

s0 - 0025 * 0029 0000 * 0040 010. 0000 01l 60

%.,-



61 0000 0033 0000 0000 ooS2 0000 oo 2 61
52 - 0118 0241 0000 0281 0336 0000 0438 62
$3 *.0118 .0211 0000 0307 -0126 0000 0171 63

4 :.0147 .011 0000 0317 11S2 0000 120 8 4
61 *.0232 0220 0000 -.0468 1421 0000 1.04 
68 - 0281 - 1182 0000 OSlS 1946 0000 2014 68 k
87 :.0121 :.0278 *OCUO : 0246 o.1203 0000 1228 87
68 " 0064 *.0034 .0000 .0078 0061 0000 0127 8
70 .0000 .0033 0000 0000 - 0030 0000 0370

. 0.! 11.. 22 OOOO. 0202 ..-.. 027 . OO 0 .... 9.41 7

72 - 0081 0118 .0000 * 040 - 0722 0000 0781 72
73 0141 0145 0000 * 0324 - 1022 .0000 1072 73
74 " 0173 " 12S3 0000 - 0373 - 1812 0000 18So 74
75 011 • 0282 :000 *.0271 .1307 0000 133S 75

76 * 0060 -. 0031 .0000 - 0107 -. 001 0000 0161 76
77 0000 0032 0000 0000 - 0016 0000 0016 77
79 °0 0221 0000 - 0126 - 0181 0000. 0211 7

S..ooob. ot. ....... 00oo00.. o1o "'
0 -. 002: :.0181 0000 " 0133 " 0611 0000 0668 80
81 -. 0028 -. 1282 0000 - 0160 - 1622 0000 1a30 :1

82 0276 * 10 000' 0182 - 2418 0000 21OS .2
83 5207 0768 0000 5188 -.081- -0000 .251 83
84 .0000 0165 0000 COO0 0832 0000 0832 84
88 0010 0104 0000 - 0023 *.0014 0000 .008 85
8 ~ 0080000 . 001- - 0323 0000 0237 86

o' ooi . 8 .. ooo "14g0 840 !12 ... oo l......... oo o ........ ... 6 0 4 i .

88 0048 - 3670 .0000 -. 000. .727 0000 .3727 88
81 .4235 - 1164 0000 .38SS -.17;0 0000 4341 81
10 0000 2133 0000 0000 1g27 0000 1437 go
1. 0203 0 0108 .000 0203 - iS18 0000 .02:0 01
32 .0326 - 121 .0000 0321 -. 13.8 0000 .074 12;
83 0361 :.3176 0000 0361 2676 .00O0 ;874 43r
4 2424 - 2771 0000 2424 -. 2771. 0000 381.2 4.. .. ........ oo0o0 .. - 'ooo6 ........ o o0 .

STRUCTURAL ELEMENTS - LINEAR ELASTIC

BAR ELEMENTS--INTERNAL MEMBER FORCES

ELEMENT NO. AXIAL FORCE

INCRIMENTAL VALUES L "
. ..... 177,.. ..... . ... "I llyb - -...... ..... .. .. . .. . . ...... .. . .. . .... ...... .. .... ... . . .t .

3 - 1072
4 • 1813_____ 1216

1 :.06020 7 -.03S
8 I 0848

1 1600......... ................................... .................
II 0310

TOTAL VALUES h, %
1____ I1 1070
2 -1 0 06
3 -4370

1 3272

7 1 1233
8 2.1716

10 -. 2265

II 1076

C- -

.......... .. .. . ... . ..... ... ... . ..

* Uo



FOUR NOOK SOLID ELEMENTS - MODULI AND STRAINS ISTRAINS IN PERCENT)

ELE 'ELAS MOD BULK 400 SHEAR MOD PO:: EPS*X EPS*Y CAM-XY EPS': EPS-3 GAMMAX ELE

1 1 T3TT 2 . 23 5 4 1 S 0 0 4 .0 0 0 1 0 0 7 0 0 4 0 0 4 1
2 44 0 33 2 Its x :S; - 002 : 02 OIa O?0 " 'O1 Oil 2 -

3 136 S 331 0 232 7 1S3 0: 10 0 I 042 221 " 021 0S7 3.01,
4 7 12 * 404 I 260 - 1 .1 I . I SS R1 2 381 4i iI 4 2 44 4 ;S& f 22S 3 22$ "2:007 S 233 S

• ' ... ........ . . ... I & 0 " . ... 494 -'4d 4 1d' ' 1 tt iiri if
19 4 2 493 - 31* 1 4 2 441 : 324s -3 os 4s4 7
17 1 S,, .2 4,4 - .4 2. • 9, 1 7, 7 2$ .3, ,':..

474 343 0 1S 3 21S 002 123 O04 123 002 121
112.7 23S 012 207 00 207 0 0:2 21 10

I1 477 374 4 12 0 244 - 00 203 " 012 213 " 0I4 227 II
12 512 3 361 £ 211 1 211 017 100 -. 013 107 007 088 12
1 139 1 311 0 238 6 127 016 006 002 016 006 11 13
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